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Figure 1-1. Model 7044B X-Y Recorder 


Figure 1-2. Model 7045B X-Y Recorder 
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Section I 


SECTION I 


INTRODUCTION 


1.1 DESCRIPTION. 
1-2. BASIC FRAME. 


1-3. The Hewlett-Packard Models 7044B and 7045B X-Y 
Recorders are designed for the laboratory user to plot 
cartesian coordinate graphs from dc electrical information. 
The 7044B or 7045B will satisfy the needs of the user 
seeking reliability and dependability. The 7045B recorder 
features high speed capability and rapid acceleration to 
accurately record high-frequency and fast-moving input 
signals. It also offers a RESPONSE switch which allows 
the user the choice of a fast or slow response. Both models 
are equipped with the newly designed, continuous duty, 
aluminum framed dc servo motor; the X-axis of the 7045B 
contains the larger, faster motor. This design concept ends 
overheating or wear if the pen is driven offscale for an in- 
definite time. Other features found on the 7044B and 
7045B include 14 calibrated dc input ranges in each axis 
from 0.5 mV/in. (0.25 mV/cm) to 10 V/in. (5 V/cm), TTL 
Remote Control, and a Rear Connector. Arbitrary full 
scale voltage ranges may be established with a variable input 
vernier in conjunction with the calibrated dc ranges. A. 
trouble-free electrostatic hold-down platen capable of hold- 
ing chart paper up to 11 x 17 inches and the standard 
European A3 size, a disposable pen with four color choices, 
and plastic coated wirewound balance potentiometer are 
also provided on both models. Latest circuitry design and 
assembly techniques have also been incorporated into both 
models, thereby reducing failure and maintenance time. 
Additionally, both recorders can be equipped with such 
options as Time Base, Event Marker, or Metric Scaling. 
See Figures 1-1 and 1-2 depicting the standard 7044B and 
7045B models. 


1-4. MODEL — MANUAL INFORMATION. 


1-5. The contens of this manual apply to recorders with 


the serial number prefix(es) listed under SERIAL NUMBERS 


on the title page. The serial prefix is the first four digits 
and a letter of a two-part, ten-item serial number (OO00A- 
00000) used to identify each Hewlett-Packard instrument 
(see Figure 1-3). Should any change to this manual be nec- 
essary, a new serial prefix will be assigned to the changed 
model and a change sheet (Manual Change) will be supplied 
defining the differences between the changed model and 
the one described within this manual. Other corrections 
due to any errors that existed when this manual was printed 
will be provided. This type of change, called Errata, also 
appears on the change sheet (Manual Change). For addi- 
tional information pertaining to these recorders, or other 


MODEL 7044B 
SERIAL 0000A-00000 


—s 


SERIAL NUMBER 


SERIAL 
NUMBER PREFIX 


7044-R-2-1 


Figure 1-3. Instrument Identification 


Hewlett-Packard instruments, contact the nearest Hewlett- 
Packard Sales/Service Office. 


1-6. SPECIFICATIONS. 


1-7. Table 1-1 lists the specifications and accessories sup- 
plied or available with the 7044B and 7045B models. Fig- 
gure 1-4 illustrates the outside dimensions. Option specifi- 
cations are also defined in this section. 


1-8. SAFETY SYMBOLS. 


1-9. The following safety symbols are used with this Oper- 
ating and Service Manual. 


The WARNING sign denotes a hazard. 
It calls attention to a procedure, prac- 
tice, or the like, which, if not correctly 
performed or adhered to, could result 
in injury or loss of life. Do not proceed 
beyond a WARNING sign until the in- 
dicated conditions are fully understood 
and met. 


The CAUTION sign denotes a hazard. 
It calls attention to an operating pro- 

cedure, practice, or the like, which, if 
not correctly performed or adhered to, 
could result in damage to or desctruc- 
tion of part or all of the equipment. 
Do not proceed beyond a CAUTION 
sign until the indicated conditions are 
fully understood and met. 
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SERIAL NUMBERS 
This manual applies directly to recorders with 
serial numbers prefixed 2047A. 


For additional important information about serial 
numbers, see Recorders Covered by Manual in 
Section |. 
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SECTION I 


INTRODUCTION 


1.1. DESCRIPTION. 
1-2. BASIC FRAME. 


1-3. The Hewlett-Packard Models 7044B and 7045B X-Y 
Recorders are designed for the laboratory user to plot 
cartesian coordinate graphs from dc electrical information. 
The 7044B or 7045B will satisfy the needs of the user 
seeking reliability and dependability. The 7045B recorder 
features high speed capability and rapid acceleration to 
accurately record high-frequency and fast-moving input 
signals. It also offers a RESPONSE switch which allows 
the user the choice of a fast or slow response. Both models 
are equipped with the newly designed, continuous duty, 
aluminum framed dc servo motor; the X-axis of the 7045B 
contains the larger, faster motor. This design concept ends 
overheating or wear if the pen is driven offscale for an in- 
definite time. Other features found on the 7044B and 
7045B include 14 calibrated dc input ranges in each axis 
from 0.5 mV/in. (0.25 mV/cm) to 10 V/in. (5 V/cm), TTL 
Remote Control, and a Rear Connector. Arbitrary full 
scale voltage ranges may be established with a variable input 
vernier in conjunction with the calibrated dc ranges. A 
trouble-free electrostatic hold-down platen capable of hold- 
ing chart paper up to 11 x 17 inches and the standard 
European A3 size, a disposable pen with four color choices, 
and plastic coated wirewound balance potentiometer are 
also provided on both models. Latest circuitry design and 
assembly techniques have also been incorporated into both 
models, thereby reducing failure and maintenance time. 
Additionally, both recorders can be equipped with such 
options as Time Base, Event Marker, or Metric Scaling. 
See Figures 1-1 and 1-2 depicting the standard 7044B and 
7045B models. 


1-4. MODEL — MANUAL INFORMATION. 


1-5. The contens of this manual apply to recorders with 
the serial number prefix(es) listed under SERIAL NUMBERS 
on the title page. The serial prefix is the first four digits 
and a letter of a two-part, ten-item serial number (OOOOA- 
00000) used to identify each Hewlett-Packard instrument 
(see Figure 1-3). Should any change to this manual be nec- 
essary, a new serial prefix will be assigned to the changed 
model and a change sheet (Manual Change) will be supplied 
defining the differences between the changed model and 
the one described within this manual. Other corrections 
due to any errors that existed when this manual was printed 
will be provided. This type of change, called Errata, also 
appears on the change sheet (Manual Change). For addi- 
tional information pertaining to these recorders, or other 


MODEL 7044B 
SERIAL 0000A-00000 


ial 


NUMBER PREFIX 


SERIAL 
SERIAL NUMBER 


7044-R-2-1 


Figure 1-3. Instrument Identification 


Hewlett-Packard instruments, contact the nearest Hewlett- 
Packard Sales/Service Office. 


1-6. SPECIFICATIONS. 


1-7. Table 1-1 lists the specifications and accessories sup- 
plied or available with the 7044B and 7045B models. Fig- 
gure 1-4 illustrates the outside dimensions. Option specifi- 
cations are also defined in this section. 


1-8. SAFETY SYMBOLS. 


1-9. The following safety symbols are used with this Oper- 
ating and Service Manual. 


The WARNING sign denotes a hazard. 
It calls attention to a procedure, prac- 
tice, or the like, which, if not correctly 
performed or adhered to, could result 
in injury or loss of life. Do not proceed 
beyond a WARNING sign until the in- 
dicated conditions are fully understood 
and met. 


The CAUTION sign denotes a hazard. 

It calls attention to an operating pro- 
cedure, practice, or the like, which, if 
not correctly performed or adhered to, 
could result in damage to or desctruc- 
tion of part or all of the equipment. 
Do not proceed beyond a CAUTION 
sign until the indicated conditions are 
fully understood and met. 


WARNING 
SR 
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TABLE 1-1. SPECIFICATIONS 


PERFORMANCE SPECIFICATIONS. 


Input Ranges: 


Type of Input: 


Input Resistance: 


Common Mode: 
Rejection 


Slewing Speed: 


Acceleration: 


Accuracy: 


Range Accurary: 


Deadband: 


0.5, 1, 2,5, 10, 20, 50, 100, 200, 500 mV/in., 1,2, 5, 10 V/in. (metric capability available in 
0.25,0.5,1,2.5,5, 10,25, 50, 100, 250, 500 mV/cm, 1, 2.5 5 V/cm). 
Continuous vernier between ranges. 


Floating 30 Vdc or peak ac maximum. Polarity reversal switch located on front panel, guard 
internally connected. Inputs through front panel 5-way binding posts or optional rear con- 
nector. Pen lift control is also available through rear-mounted banana jack connectors, or a 
37-pin rear connector. 


1 megohm constant on all ranges. 


110 dB dc and 90 dB ac at 50 Hz and above with 1 K ohm between HI and LO termina 
CMR voltage applied between ground and LO, and attenuator on most sensitive range. ( 
other ranges CMR decreases 20 dB per decade step in attenuation. 


7044B — 20in/sec (50 cm/sec) minimum 
7045B — (Fast Response) 30 in/sec (76 cm/sec) minimum; 
(Slow Response) 15 in/sec (36 cm/sec) typical. 


7044B — Y-axis, 1000 in/sec2. (2540 cm/sec2.) 
X-axis, 500 in/sec2. (1270 cm/sec2.) 
7045B — (Fast Response) Y-axis 3000 in/sec2. (7620 cm/sec2.) 
X-axis 2000 in/sec2. (5080 cm/sec2.) 
(Slow Response) Y-axis 2500 in/sec2. (6350 cm/sec2.) 
X-axis 1500 in/sec2. (3800 cm/sec2.) 


TYPICAL PERFORMANCE LIMITS 
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5 
Frequency (Hz) 


+0.2% of full scale (includes linearity and deadband) at 25°C. Temperature Coefficient 
+0.01% per °C. 


+0.2% of full scale +0.2% deflection (includes linearity and deadband) at 25°C. Temperature 
Coefficient +0.01% per °C. 


0.1% of full scale. 
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Section I 


TABLE 1-1. SPECIFICATIONS (Continued) 


Overshoot: 


Zero Offset: 
zero index. 


5% to 95% (below 40°C). 


Relative Humidity: 


TTL REMOTE CONTROL. 


Operating Levels: 


7044B — 2% of full scale (maximum). 
7045B — 1% of full scale (maximum). 


Zero may be placed anywhere on writing area or electrically off scale up to one full scale from 


Contact closure (0.2 mA) to ground or TTL levels. 


Logic (0): Between -0.5 Vdc and +0.4 Vdc. 
Logic (1): Between +2.4 Vdc and 5.5 Vdc. 


REAR CONNECTOR. 


Connects Event Marker and TTL. 
Provides X and Y inputs and pen lift TTL controls. 
Supplies START and RESET remote capability. 


TTL and Rear Connector provide Electrostatic Holddown and Servo Standby capability on Model 7044B. Additionally, 


X and Y Response on Model 7045B. 
REMOTE PEN LIFT. 
Banana Jacks provide remote control of pen lift. 
GENERAL SPECIFICATIONS. 


Writing Mechanism: Servo actuated ink pen. 


Writing Area: 
Paper Holddown: 


10 in. x 15 in. (25 cm x 38 cm). 
Electrostatic paper holddown grips charts 11 in. x 16.5 in. and standard European size A3 


(29,7 cm x 42 cm) or smaller. Special paper not required. 


Pen Lift: 
Power: 
Weight: 


Electric (Remote, via contact closure or TTL level). 
100, 120, 220, or 240 volts ac +5 -10%, 48 to 440 Hz; 7044B, 135 VA; 7045B, 175 VA 
7044B: Net, 30 lb (13,7 kg); shipping 42 Ib (19,i kg). 


7045B: Net, 30 lb (13,7 kg); shipping 44 lb (20 kg). 


1-10. OPTIONS. 


1-11. Optional features available for the two models are 
specified in Table 1-2. The following paragraphs describe 
these features which may be built into or combined with 
these recorders. Table 1-3 contains the specifications of 
the options. 


1-12. TIME BASE — OPTION 001. 


1-13. Eight speeds from 0.5 sec/in. to 100 sec/in. are avail- 
able for both models in either the X or Y-axis. In the 7045B 
model, however, with the addition of the RESPONSE 
switch, the selection of the X or Y-axis time base sweep 


speed automatically results in the SLOW response of that 
selected axis; the other axis is not affected and operates 
normally. (May be ordered only at time of recorder 
purchase.) See Figure 1-S. 


1-14. EVENT MARKER — ELECTRIC — OPTION 002. 


1-15. A remotely controlled event marker, installed at the 
top of the Y arm, identifies significant events in a recording 
sequence by making an upward deflection in the margin at 
the top of the chart paper. See Figure 1-6. The cartridge- 
type pen is actuated by a remote contact closure. This 
option may be field installed. 


Section I 


1-16. METRIC SCALING — OPTION 006. 


1-17. Metrically scaled and calibrated version of either 
recorder is provided. (May be ordered only at time of 
recorder purchase.) 


1-18. ACCESSORIES. 


1-19. Included in the standard Accessory Kit are a package 
of red and blue disposable pens, slidewire cleaner, and a 
mating connector. Additional accessories are added when 
certain options are added. 


1 (456) 
REAR CONNECTOR @& CABLE ACCESS 
Oo FF 
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TABLE 1-2. OPTIONS 


DESCRIPTION 


Time Base X or Y 


OPTION 


Event Marker (Electric) 


Metric 


CABINET MINT GRAY PANEL 
CONTROL PANELIOLIVE BLACK PANEL 
DIMENSIONS IN INCHES AND (MILLIMETRES) 


SIDE TRIM PANEL DETAIL 


Figure 1-4. Model 7044B / 7045B Dimension Drawing 
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TABLE 1-3. OPTION SPECIFICATIONS 
\) TIME BASE — OPTION 001 


Sweep Rates: Eijght selectable rates: 0.25, 0.5, 1, 2, 5, 10, 25, 50 sec/em (0.5, 1,2, 5, 10, 20, 50, 100 sec/in) 
X or Y axis. TTL sweep indication is provided. 


Accurary: +1% full scale at 25°C (+0.1% °C maximum). 


Linearity: +0.5% full scale at 25°C (to 0.04% / °C maximum). 


EVENT MARKER — ELECTRIC — OPTION 002 

Marking Area: Upper margin aligned with X-axis position. 
Excursion: Approximately 0.05 inch. 

Ink Capacity: 0.45 cm3 cartridge, writing distance 500 ft minimum. 


Control: Remotely by contact closure to ground or TTL logic control. 


“TIME BASE 
OFF xX Y 


Nad 


Se 


\ > 5 
yore 


+3 Wd 


RESET ‘0 START 


7044-A-5-1 


7044-A-4-2 


Figure 1-5. Time Base — Option 001 Figure 1-6. Event Marker — Option 002 
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Section II 


SECTION Il 


INSPECTION AND INSTALLATION 


2-1. INTRODUCTION. 


2-2. This section provides information for incoming inspec- 
tion, installation, storage, and shipping of the 7044B and 
7045B X-Y Recorders. Also included is the information 
required to field install and/or modify options for the two 
models. 


2-3. INCOMING INSPECTION. 
2-4. MECHANICAL CHECKS. 


2-5. Inspect the recorder for mechanical damage, 
scratches, dents, or other defects. Also check the cushion- 
ing materials for signs of severe stress. 


2-6. ELECTRICAL CHECKS. 


2-7. The electrical performance of the recorder should 
be verified upon receipt. Performance checks, suitable for 
incoming inspection as well, are presented in Section V. 


2-8. DAMAGE CLAIMS. 


2-9. If the recorder is damaged in transit, or fails to 
meet specifications upon receipt, notify the carrier and 
the nearest Hewlett-Packard office immediately. A list of 
field offices is conveniently located in the back of this 
manual. Retain the shipping carton and padding material 
for the carrier’s inspection. The field office will arrange 
for replacement or repair of your recorder without 

waiting for claim settlement against the carrier. 


2-10. STORAGE. 


2-11. When the recorder is to be stored for a period of 
time, the disposable pen and the event marker cartridge 
(if Option 002 is installed) should be removed and the 
upper part of the carriage arm clamped to the right side 
of the recorder to prevent damage during handling. 

Flush event marker ink lines out with water. Seal the 
recorder in moisture-proof covering with desiccant and 
repackage in a container similar to the original factory 
carton. 


2-12. SHIPPING. 


2-13. Before returning the recorder for any reason, 

notify the local field sales office of the difficulty encoun- 
tered giving the model and serial number of the recorder. 
They will furnish shipping instructions. The following 


precautions should be taken when repackaging the 
recorder: 


a. Remove disposable pen and event marker assembly 
(Option 002 if installed). 


b. Clamp the upper end of carriage arm and pen carriage 
to the right side of recorder with shipping clamp (HP Part 
No. 07040-60921) to prevent movement while in transit. 


c. Wrap recorder in heavy paper or plastic and surround 
with three to four inches of shock-absorbing material to 
cushion and prevent movement inside shipping container. 
Container should be sufficiently durable to prevent dam- 
age to recorder during handling. If in doubt, request 
a shipping carton from the nearest Hewlett-Packard Sales/ 
Service Office. 


2-14. RECORDER INSTALLATION. 
2-15. MECHANICAL INSTALLATION. 


2-16. The recorder is equipped with built-in rack 
mounting brackets for placing in a standard 19-inch cab- 
inet. Four screws (two on each side) are used for easy 
installation. Feet and side trim panels are provided for 
bench type operation. Remove side trim panels before 
rack mounting. See Figure 2-1. 


7045-A-14-1 


Figure 2-1. Side Trim Panel Removal 
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2-17. COOLING. 


2-18. Cooling is provided by convection. The location of 
mounting of the recorder must ensure adequate air 
circulation. 


2-19. OPTION INSTALLATION/CONVERSION. 


2-20. These two models may be equipped with options 
which can increase the versatility and application to special 


Model 7044B/7045B 


operating requirements. The following paragraphs describe 
those options that can be installed in the field. 


2-21. EVENT MARKER — OPTION 002. 


2-22. Installation is accomplished for either model per the 
instructions accompanying Event Marker Kit, Part Number 
07044-60001. 
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Section III 


SECTION III 


OPERATING INSTRUCTIONS 


3-1. OPERATING REQUIREMENTS. 
3-2. INTRODUCTION. 


3-3. The basic function of the Models 7044B and 7045B 
X-Y Recorders is to produce a cartesian coordinate graph 
showing the relationship between two variable functions. 
Slowly varying dc signals representing these functions are 
applied to the input terminals of the respective X and Y 
axis of the recorder and its controls adjusted so that the 
resulting graph will cover the desired region of the graph. 


Before attempting to operate the recorder, 
the user should become familiar with the 
input requirements and various control 
functions as outlined in the following 
paragraphs. 


3-4. CONTROLS, CONNECTORS, AND INDICATORS. 


3-5. The front and rear panel controls, connectors and 
indicators are depicted and explained in Figures 3-1 and 
3-3. The 37-pin rear connector is depicted in Figure 3-4. 


3-6. ELECTRICAL REQUIREMENTS. 


3-7. OPERATING POWER. 


3-8. |The ac power supplied to the models should be 
either 100, 120, 220 or 240 Vac, 48 to 440 Hz, single 
phase. Two voltage selector switches located on the under- 
side of the recorder on the connector panel must be set to 
correspond to the available supply voltage. A 1.5-ampere 
time delay fuse is used for 100 or 120V operation and a 
3/4-ampere time delay for 220 or 240V. 


3-9. Power plugs used in the United States and other 
countries are shown in Figure 3-2. The plug rating and the 
HP Part Number for the plug and power cord are shown be- 
side each plug. If the correct power cable is not available, 
notify the nearest Hewlett-Packard Sales and Service Office 
and a replacement cable will be provided. 


3-10. INPUT SIGNALS. 


3-11. The recorder’s input terminals (HI and LO), located 


on the front panel, must be supplied with varying dc signals. 


These signals should vary at a rate within the response capa- 
bilities of the recorder and have amplitudes within their 


scale ranges or an erroneous recording may result. It is pos- 
sible to have an excessive amount of ac noise present in the 
input signals, thereby resulting in recorder response becom- 
ing oscillatory and inaccurate. It is important that the side 
of the signal with the lowest impedance to ground side is 
connected to the LO input terminal of the recorder. If this 
results in the recorder axis moving in the wrong direction, 
reset POLARITY switch to +RT or -RT for X-axis or to 
+UP or -UP for the Y-axis. If excessive normal mode noise 
is present on the input signals, an external filter(s) may be 
necessary. 


3-12. GROUNDING. 


3-13. For optimum performance, the center prong of the 
ac power cord must be grounded. When operating from un- 
grounded power sources, a secondary grounding method is 
mandatory. 


3-14. OPERATING PRECAUTIONS. 


3-15. SERVO. 

3-16. To avoid unnecessary wear on the balance potentio- 
meters and other mechanical parts, place the SERVO toggle 
switch in STANDBY when not recording. 


3-17. Ifthe input voltage exceeds the range setting, the 
pen will move quickly to one end of its travel and strike 
the drive mechanism stop. The motor will stop, protecting 
the recorder against damage until the input signal returns 
to an onscale value. 

3-18. RESPONSE SWITCH. 

3-19. On the 7045B, position RESPONSE toggle switch 
in SLOW position. This permits making prerecording span 
and zero adjustments without the pen and arm driving 
against the stops at full slewing speed. This position also 
enables the user to record slow input signals or reduce the 
speed of the recorder. 


3-20. OPERATING INSTRUCTIONS. 
3-21. CONNECT POWER. 
3-22. Set the power voltage selector switch, located on 


the underside of the recorder, to either 100, 120, 220, or 
240V +5-10% depending on the available power source. 
Connect the power cord between the power receptacle 
and the power source. 


75) 
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POLARITY SWITCHES (-RT +RT, -UP, +UP). Two toggle switches; one for the X-axis and the other for 
the Y-axis; provide polarity reversal. 


RESPONSE SWITCH (7045B ONLY). A two-position toggle switch labeled SLOW and FAST. Use SLOW 
position for making prerecording adjustments, and also, if desired, record slow incoming signals or reduce : 
of instrument. 


ZERO CONTROLS. A control in each axis for adjusting the pen’s zero position on the chart. 


ZERO CHECK SWITCHES. A pushbutton switch to verify the zero setting of either the X or Y axis. When 
actuated, the input signal is disconnected and the pen returns to its zero position. 


RANGE SWITCHES. A selector switch for each axis allowing the selection of 14 calibrated positions. 


VERNIER CONTROL. A vernier control in each axis for multiplication of input range setting; overlaps two 
adjacent calibrated ranges. 


LINE SWITCH. A two-position toggle switch; OFF and ON; that controls the application of the ac line voltage 
to the recorder. 


CHART SWITCH. A two-position toggle switch; RELEASE and HOLD; that controls the chart holding func- 
tion of the Autogrip table. 


SERVO SWITCH. A two-position toggle switch; STANDBY and ON; that controls servo actuation for both 
axes. 


PEN SWITCH. A two-position toggle switch; LIFT and RECORD; that controls the lowering and raising of 
the pen. 


INPUT TERMINALS. Two input terminals are available for each axis. They are labeled HI and LO and will 
accept either open wire or banana plug connectors. 


TIME BASE — OPTION 001. One control knob for the selection of eight sweep speeds in either axis. To 
determine the axis, place toggle switch from OFF to X or Y, then select sweep using sweep rate knob. RESET/ 
START toggle switch stops sweep cycle, lifts pen, and resets pen to original starting position when placed in 
RESET; in START position, drops pen, sweeps pen across chart at selected rate. 


VERNIER SWITCH: A selector switch for each axis which allows the vernier control to be switched ON or 


OFF. 


Disconnect input signal from axis, which has been 
placed in Time Base Mode, before starting sweep cycle. 


Figure 3-1. Control] Panel — 7044B and 7045B 
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Option Number 


HP Part Number 8120-1351; 250V, 13A, 1¢ plug rating. 900 
(For use in United Kingdom, Cyprus, Nigeria, Rhodesia, 
Singapore) 


HP Part Number 8120-1369; 250V, 10A, 1¢ plug rating. 
(For use in Australia, New Zealand) 


HP Part Number 8120-2857; 250V, 10/16A, 1¢ plug 
rating. (For use in East and West Europe, Saudi Arabia, 
Egypt) 


NEMA 5-15P 
HP Part Number 8120-1378; 125V, 15A, 1@ plug rating. 903 
(UL approved; for use in United States, Canada, Japan, 


Mexico, Philippines, Taiwan) 


NEMA 6-15P 
HP Part Number 8120-0698; 250V, 15A, 1¢ plug rating. 904 
(UL approved; for use in United States) 


SEV 1011 


HP Part Number 8120-2104; 250V, 10A, 1¢ plug rating. 
(For use in Switzerland) 


DHCK-107 


N L HP Part Number 8120-2956; 250V, 10A, 1¢ plug rating. 
O ll O (For use in Denmark) 


NOTE: All plugs are viewed from connector end. 


e L =Line or Active Conductor (also called “live” or “‘hot”) 
@ N =Neutral or Identified Conductor 
e@ E = Earth or Safety Ground 


Figure 3-2. Power Cord Configurations 
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. VOLTAGE SELECTOR SWITCHES: These two switches are positioned to correspond with the AC line input 


voltage. Any voltage of 100, 120, 220, or 240 volts AC. 


. POWER CORD RECEPTACLE: Use the power cord provided with the recorder. 


. FUSE HOLDER: For line fuse: 


7O45B: 100 or 120 volts 


220 or 240 volts 


100 or 120 volts 
220 or 240 volts 


7044B: 


1.5 AT (P/N 2110-0304) 
750 mAT (P/N 2110-0360) 


1 AT (P/N 2110-0007) 
500 mAT (P/N 2110-0202) 


. REAR CONNECTOR: A 37-pin connector for the input of all signals except power. A mating connector is 
supplied in the accessory kit. 


5. PEN LIFT (TTL): Banana jack connector for remote control of the pen lift and 100 millisecond servo delay. 


7044-A-9-2 


Figure 3-3. Rear Panel 


3-23. ENERGIZE RECORDER. 

3-24. Place the LINE toggle switch to the ON position. 
This will furnish power to the recorder. 

3-25. INSTALL PAPER. 

3-26. Place chart paper on the recording platen and align 


the left edge with the paper stop. To energize the platen, 
place CHART toggle switch to HOLD. 


3-27. INSTALL PEN. 


3-28. The disposable pen is pushed into the notched 
holder located on the scale, and twisted clockwise to lock 


in holder. 


The disposable pen incorporates a preci- 
sion writing tip. Care must be taken not 
to damage this tip during pen changing 
or other handling. Writing by hand on 
any surface may damage pen tip. Use 
pen in pen holder on recorder. 


3-4 


3-29. SET VERNIER CONTROL. 


3-30. Vernier control enables operator to adjust recorder 
sensitivity to any value between fixed ranges. It is often 
used to adjust the recorder sensitivity to align with actual 
function to be measured — not necessarily voltage (i.e. 100 
Ibs/in., 20 dB/in.). 

3-31. CONNECT INPUTS. 

3-32. Connect the signal inputs to each axis through the 
front input terminals using open wires or banana connectors. 


3-33. ZERO SET. 


3-34. Connect the input signals to the recorder and adjust 
the zero position so that the resulting graph will cover the 
desired area on the paper. 

3-35. LOWER PEN. 

3-36. Lowering the pen for recording purposes is accom- 
plished by positioning the PEN toggle switch to RECORD. 
When TTL is installed, pen lowering is energized by level 


changes to less than +0.4 Vdc. Changing level to between 
+2.4 and +5.5 volts will raise the pen. 
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Figure 34. Rear Connector 
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SECTION IV 


THEORY OF OPERATION 


4-1. INTRODUCTION. 


4-2. This section contains the theory of operation for the 
Models 7044B and 7045B X-Y Recorders. As the circuits 
in the X and the Y axes for both models are similar, only 
the circuit theory for the Model 7044B Y-axis Amplifier 
is described in detail. The circuits that are unique to each 
model are described next. In addition, the theory of 
operation for the Time BASE CIRCUITS (Option 001) is 
explained. Refer to the simplified block diagrams of the 
standard recorders presented in Figures 4-1 and 4-2 and 
the appropriate schematic diagrams in Section VII. 


4-3. CIRCUIT DESCRIPTION 
7044B Y-AXIS AMPLIFIER. 


4-4. INPUT ATTENUATOR ASSEMBLY. 


4-5. The Attenuator assembly consists of two resistor net- 
works, R1 through R6 and R7 through R11, which are 
mounted on switch S2A and S2B respectively. 


NOTE: ENCLOSED AREAS ARE FOR 7045B Y-AXIS ONLY. 


7044-B-11-1 


4-6. Input signals for the seven mV/in (mV/cm) ranges 
are directly coupled, without attenuation, through resistor 
R7 to the Preamplifier stage. Resistor R7 performs as a 
current limiting resistor for these ranges. Resistors R8, 
R9 and R10 perform a similar current limiting function 
for the seven V/in (V/cm) ranges and in conjunction with 
R11 they provide attenuation for the input signals in 
three steps: divide by 10, divide by 100 and divide by 1000. 


4-7. The second resistor network R1 through R6 sets the 
proper gain of the Preamplifier stage for each range. 


4-8. PREAMPLIFIER. 


4-9. The Preamplifier circuit is a DC amplifier which 
includes transistor Q1, Integrated Circuit (IC) U1 and their 
associated components. Diodes CR1 and CR2 provide 
input protection by limiting the differential input across 
transistor Ql. Input Filter resistor Rl and capacitor Cl 
present a low impedance (=1 K) for frequencies above the 


UPPER LIMIT SWITCH — 
A3CR12 TF ate al 
O [e} | 
a ca 4 


A3R36 
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A3R35 
POWER SERVO 
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ss 


SERVO ON 
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ZERO POT R11 


Figure 4-1. Model 7044B X and Y Axes/7045B X Axis Simplified Block Diagram 
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normal pass band of =30 Hz, thus minimizing noise pickup 
and eliminating amplifier oscillations. Voltage offset in 
transistor Q1 is canceled out by the voltage drop across 
resistors R5 and R6. Transistors Q2, Q3 and diode VR3 
form a constant current source. Input protection diodes 
VRI1 and VR2 prevent the voltage at the gates of tran- 
sistor Q] from exceeding 10 V. Resistors R9 and R10 
make up the basic stage Gain Ratio 1.2:1. Gain Ratios 
other than 1.2:1 are achieved by adding gain resistors 
R1-R6 of the attenuator assembly in series with resistor 
R10, thus maintaining a preamplifier output of 30mV/cm 
(60mV/in). Current offset is controlled by resistor net- 
work R11 through R16. 

410. INVERTER. 

4-11. Input signal inversion is performed by IC U2 (U3 
on 7045B Y-axis), and its associated components. When 
the POLARITY switch on the front panel is in the positive 
position, the inputs to U2 are the same to both terminals 
of the inverter. Since the voltage potential across resistors 
R17 and R18 is the same, U2 appears to the input signal 
as a non-inverting unity gain amplifier. With the front 
panel polarity switch in the negative position, resistor R30 
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is shorted to common and the input signal sees U2 as a 
unity gain inverting amplifier. The input signal is coupled 
from the output of IC U2 through the VERNIER poten- 
tiometer to resistor network R22, R23 and R24. The 
calibration resistor R22 has a value of 3.3 K for English 
calibrated recorders, and a value of 4.25 K for Metric 
calibrated recorders. The calibration potentiometer R23 
is used to adjust for full scale calibration, while Zero 
potentiometer R11, in conjunction with R26, supplies 
input signal current for setting the axis’ zero position. 


4-12. SERVO AMPLIFIER. 


4-13. The Servo Amplifier circuitry consists of IC’s U3, 
and U4, and their associated components. The inverting 
input of IC U4 (US on 7045B Y-axis) is referred to as the 
Summing Junction and is kept at zero volts when the servo 
is at null. The inverter IC U2 output is summed together 
at this point with three other currents. The Zero Control 
potentiometer current through resistor R26 is summed 
with the inverter output current to position the pen. {n 


order to monitor pen position once the pen has been moved, 


a pen position voltage is taken from the slidewire assembiy 
(variable resistor R13), which is directly proportional to 


A3R18 (A3R20 7045) 


{A3R18 7045) 


A3R30 
(A3R19 7045) 


V 


A3R9 
(A3R11—7045) 


A3R22 
(R25 7045) 


> 


A3R25 
(A3R27 7045) 


+9 
(+6.2 7044 Y AXIS) R11 (-6.2—-Y AXIS) 


7045-A-3-2 


(A3R33 7045) 


O STANDBY 
$4 


SERVO ON 


Figure 4-2. Model 7045B Y-Axis Simplified Block Diagram 
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the pen position. The slidewire is mechanically connected 
to the pen assembly by means of the slidewire wiper. IC 
U3 (U4 on 7045B Y-axis) is a unity gain amplifier that 
provides slidewire current to the summing junction through 
resistors R20, R21 and capacitor C6. Resistor R20 and 
capacitor C6 provide damping and phase compensation 
(C6 is factory selected). The servo feedback current, 
taken from the power amplifier output (transistors Q4 
through Q7) is applied to the summing junction through 
resistors R34, R35, R36, R40 capacitor C10 and gain 
potentiometer R37. Resistor R40 and capacitor C10 pro- 
vide frequency compensation when changes in servo motor 
velocity occur. 


4-14. The sum of the above mentioned currents, at the 
summing junction, will cancel one another at servo null, 
thus maintaining the summing junction at zero volts. IC 
U4 (US on 7045B Y-axis) is a high gain linear amplifier 
and any voltage which appears at the summing junction is 
amplified by U4 and applied to the power amplifier which 
includes transistors Q4, Q5, Q6, Q7 and their associated 
components. The power amplifier supplies the high current 
needed to drive the servo motor which, in turn, changes 
the slidewire position. This action changes the slidewire 
circuit voltage and returns the summing junction to zero 
volts. A motor protection circuit limits the maximum 
voltage applied to the servo motor to approximately 10V, 
this circuit includes diodes CR3, CR4, VR4, VRS and re- 
sistor R38. Resistor R38 is a current sink which assures 
voltage breakdown for diodes VR4 and VRS. Capacitors 
C8, C9 and resistor R33 provide impedance matching for 
driver transistors Q6 and Q7. 

4-15. POWER SUPPLY (Y-AXIS) 

4-16. The bridge rectifier, diodes CRS through CR8 with 
filter capacitors C11 and C12 supply both +24 V and -24 V 
to the series pass transistors Q8 and Q9. Voltage regulation 
is accomplished by transistors Q11 and Q12 in conjunction 
with diodes VR6 and VR7. Base drive is supplied to tran- 
sistors Q11 and Q12 by resistors R50 and R51 which aid 

in maintaining regulated outputs of +15 V and -15 V. 
Reference voltages of +6.2 V and -6.2 V, for the Slidewire 
and Zero potentiometer are supplied by resistors R43, R44 
and diodes VR8, VR9. 


CIRCUIT DESCRIPTION 
7045B Y-AXIS AMPLIFIER. 


4-17. 


NOTE 


The preceding theory for the 7044B 
Y-AXIS AMPLIFIER is also applicable 
to the 7045B X and Y-AXIS. The fol- 
lowing theory covers the two circuits that 
are unique to the 7045B Y-AXIS. 


as 4-18. PHASING AMPLIFIER. 


/ 


4-19. The Phasing Amplifier consists of IC U2 and its 
associated components. It changes the phase of the Y input 
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signal to compensate for the mechanical difference between 
X and Y-axes, by equalizing the velocity lag between axes. 


4-20. LIMIT SWITCHES. 


4-21. The upper and lower Limit Switches consist of IC 
U6, transistor Q4 and IC U7, transistor Q5 respectively, 
along with their associated components. IC U6 and IC U7 
serve as voltage comparators that sense when the pen posi- 
tion is in the upper or lower extremity of its travel. When 
the pen reaches one of these extremities, IC U6 or IC U7 
switches transistor Q4 or transistor Q5 to a saturated state, 
thus clamping the Servo Amplifier output to common in 
one polarity which prevents the Power Amplifier from 
driving the Servo Motor any further in the same direction. 


4-22. TTL PRINTED CIRCUIT ASSEMBLY (PCA) 


4-23. REMOTE CONTROL FEATURES. 

4-24. The TTL PCA permits remote control operation of 
the Time Base (sweep and reset), Pen Lift, Pen Lift with 
momentary servo mute, Servo Mute, Servo Response 
(7045B only) and Chart Hold features of the recorder 
through the 37 pin Rear Connector (see Figure 3-4). TTL 
control of Pen Lift with momentary servo mute is also 
available through rear panel Banana Jack connectors. The 
above mentioned functions are activated by closing relay 
contacts located on the TTL PCA (see Figure 7-12). 


NOTE 


As the circuits for the 7044B and 7045B 
TTL PCA’s are similar, only the 7045B 
PCA circuits are described. 


4-25. Relay contact closure is initiated by applying a TTL 
low, or contact closure to common, to the NAND gate that 
controls the activating relay of the desired function. Two 
Quad NAND gates (U1 and U2), with open-collector out- 
puts, are used as inverters to drive transistors Q1 through 
Q4. These transistors in turn control relays K1 through 
KS. Diodes: CR3, CR5,CR7 and CR9 are used to ensure a 
threshold cutoff voltage of approximately +1.2 V. The 
relays will open at this voltage level regardless of their low 
voltage opening point. It should be noted that all logic 
control circuits are references to chassis common and not 
to the X or Y-axis common. U3 and its associated com- 
ponents form a 100 millisecond servo delay circuit. 

4-26. 100 MILLISECOND SERVO DELAY. 

4-27. The 100 millisecond servo delay feature is appli- 
cable when using an external Sweep Oscillator such as the 
HP 8620A. The X and Y servo amplifiers are muted for 
100 milliseconds when the reset and pen lift commands are 
received from the Sweep Oscillator. This input is connected 
to pin 7 of the rear connector or to the Banana Jack con- 
nectors. At the end of an X-axis plot, momentary muting 
of the servo amplifiers allows enough time for the pen to 
respond to the pen lift command before the X-arm begins 
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to move, thus eliminating the possibility of a retrace pen 
stroke. 


4-28. The pen lift command (TTL low or contact closure 
to common) from pin 7 of the rear connector (or Banana 
Jack connectors) is applied to the inputs of NAND gate 
U2A and Delay Multivibrator U3 of the TTL PCA (see 
Figure 7-12). The resulting high output of U2A pin 6 is 
inverted by U2C and sent to the pen lift control circuit on 
the power supply PCA. U3 is a delay multivibrator with a 
Schmitt Trigger input which, along with its associated com- 
ponents, forms the100 millisecond delay circuit. Capacitor 
C3 and resistor R11 make up the actual timing circuit for 
the 100 millisecond delay. The output of U3 is applied to 
pin 9 of U2B; the output of U2B (pin 8) drives transistor 
Q4, thus actuating relays K4 and KS, and muting the X 
and Y servo amplifiers for 100 milliseconds. Ferrite beads 
E6 and E7 are transient suppressors for reed relay switch 
S3 and also prevent voltage transients from triggering U3 
during CHART HOLD/RELEASE switching to UIC. 


4-29. TIME BASE (OPTION 001). 
4-30. TIME BASE CIRCUITS. 


4-31. The INTEGRATOR and the CONTROL CIRCUIT 
are the two basic circuits forming the TIME BASE. The 
INTEGRATOR’S output increases linearly with time thus 
creating a linear ramp voltage that is applied to the X or 
Y-axes amplifier. The CONTROL circuit controls the 
starting, stopping, reset and pen lift functions of the Time 
Base. 


4-32. INTEGRATOR CIRCUIT. 


4-33. The Integrator circuit is formed by transistor Q1, 
IC U3, capacitor C2, switch assembly S3 and their associ- 
ated components. When K1 relay switch S1 is open, C2 is 
charged up by operational amplifier IC U3. This generates 
a linear ramp voltage that is applied to the X or Y-axis 
amplifier. At the end of a sweep, the voltage at test point 2 
(TP2) is approximately 7.5 V. 


4-34. ° When relay K1 is energized, S1 is closed, C2 is dis- 
charged and the integrator (sweep) is reset. 


4-35. The voltage source network for the integrator cir- 
cuit is made up by diode VR1, resistors R20, R1, R3 and 
calibration potentiometer R2. The voltage maintained at 
TP1 is approximately -1.0 V. 


4-36. CONTROL CIRCUIT. 


4-37. Time Base sweep is initiated by applying a TTL low 
or contact closure to common, to IC UIA pin 2. This 
signal is applied through pin 11 of the Rear Connector, or 
from the Front Panel Time Base Start Switch. This action, 
along with a low on IC UIA pin 3, results in a momentary 
high being applied to IC U2A pin 1, thus setting the NAND- 
LATCH which is formed by IC U2A, IC U2B and IC U2C. 
The LATCH is now in the set condition and remains set 
until IC U2A pin 2 and IC U2C pin 10 receive a low input 


4-4 


Model 7044B/7045B 


signal. The Set condition of the latch results in a low out- 
put on IC U2C pin 8 and a high output at pin 6. 


4-38. The high output of IC U2B pin 6 is applied to IC 
UID, through transistor Q4. IC U4, transistor Q4 and their 
associated components form a one-shot multivibrator. The 
output of IC UID is high and remains high until a reset 
signal is received by IC U2A pin 2 and IC U2C pin 10. The 
low output of IC U2C pin 8 is applied to the Power Supply 
PCA, where it is used to lower the pen to the Chart Table 
before the axis begins its sweep. 


4-39. The low output of IC U2C pin 8 is also applied to 
Delay circuit transistor Q3 and its associated components 
which delays the opening of the switch S1 by relay Ki, 
until the pen is lowered. K1 is initially energized upo: 
power up keeping its contacts closed. Once the delayed 
low output of IC U2C pin 8 reaches the base of transis*: 
Q3, Q3 is turned off, relay K1 is de-energized which star: s 
the sweep ramp charge in the Integrator. The low out; 

of IC U2C pin 8 is also applied to IC U2D pin 12 throu; 
resistor R11. IC U2D outputs a ready(bar) signal which: :: 
applied to IC U1A, where it is used to gate in the next 
Sweep Start signal. 


4-40. At the end of sweep, the servo motor stalls at the 
mechanical limits, the voltage at the motor continues to 
rise and this voltage is sent to transistor Q5 through resistor 
R9 of the Time Base. As the voltage rises to the breakdown 
point of diode VR3, (6.81 V) transistor Q5 conducts, ener- 
gizing relay K2. Once the switch contacts of relay K2 are 
closed a low input is applied to IC U2A pin 2 and IC U2C 
pin 10. This action resets the NAND-LATCH and now the 
output of IC U2B pin 6 is low and the output of IC U2C 
pin 8 is high, the Time Base is in the RESET condition. 
The high output of IC U2C pin 8 is used to lift the pen and 
is sent to transistor Q3 through the delay circuit of resistors 
R16, R17, diode CR1 and capacitor C6 which allows the 
pen time to be raised before the axis moves back to its 
starting position. Once transistor Q3 is turned on, relay K1 
is energized and the Integrator resets. 


4-41. When the NAND-LATCH resets a momentary high 
input is applied to IC U2D pin 12 and a momentary low is 
applied to diode CR4. Transistor Q4 and IC U10 forma 
Ready Delay One-Shot Multivibrator. When the momen- 
tary low is applied to diode CR4 the output of IC U10 pin 
13 goes low for approximately one second. This causes 
Ready to go high for one second preventing IC U1A from 
transmitting a new sweep start signal until the pen has 

had time to respond to the reset signal and return to zero. 


4-42. A Reset signal can also be applied through the Rear 
Connector or from the Front Panel Time Base Reset switch. 
A Reset received from either of these sources is applied to 
IC U1B pins 5 and 6 of the Time Base. This action allows 
transistor Q2 to conduct thus applying a low input to IC 
U2A pin 2 and to IC U2C pin 10. The NAND-LATCH re- 
sets and initiates the appropriate actions for resetting the 
Time Base. Capacitor C5 and resistor R21 form a delay 
network to ensure that the Latch Reset Pulse is long enough 
in duration to trigger transistors Q3 and Q4. 
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SECTION V 


MAINTENANCE, PERFORMANCE CHECKS, AND ADJUSTMENTS 


5-1. INTRODUCTION. 


5-2. This section provides information on maintenance, 
performance testing and adjustments for the Models 
7044B and 7045B X-Y Recorders. The procedures out- 
lined in this section will ensure that the recorders con- 
form to the specifications listed in Table 1-1. If these 
specifications are not met or if the recorders become 
inoperable, refer to Section VII, Troubleshooting. 


5-3. PREVENTIVE MAINTENANCE. 
5-4. INTRODUCTION. 


5-5. These recorders must be maintained properly for 
accurate, trouble-free operation. This requires periodic 
cleaning, lubrication along with mechanical and electrical 
maintenance. 


5-6. ENVIRONMENTAL OPERATION. 


5-7. These instruments are designed to operate over an 
ambient temperature range of O°C to 55°C. Operation 
under other conditions will produce inaccurate results and 
may cause damage to the recorder. In areas with high 
humidity, graph paper may expand, affecting the accuracy 
of the grid lines. The area of operation should also be as 
free as possible of air contamination (soot, smoke, fumes, 
etc.). Frequent cleaning of the recorders will be required 
if they are exposed to excessive air contamination. 


5-8. CLEANING. 


5-9. Thorough cleaning should be performed periodically. 
Intervals are determined by type of operation, local air 
contamination, and climatic conditions. Under normal 
use and conditions, cleaning intervals should be nine to 
twelve months. Cleaning routine should include the 
following: 


a. Remove platen and bottom cover. See paragraph 5-18, 
steps b anc c. 


b. In hard to reach areas where there is only dust accumu- 
lation, cleaning can be accomplished with an air gun. In 
more accessible areas, dirt, dust, or ink accumulation, 
should be removed with a sponge or cloth saturated in plain 
soap and warm water, then wiped dry. 


c. Every 18 to 24 months, gears should be cleaned 
thoroughly with a solvent and relubricated. Do not use 
soap or water on these components. 


d. The following method is recommended for cleaning 
the Electrostatic Table. Dust and other accumulation of 


foreign films on the table surface will lower the paper 
holding force. The film may be removed and table holding 
ability restored by using the following procedure. If strong 
chemicals, silicone-based cleaners, or too much water is 
used, the table may be permanently damaged. To clean: 


1. Prepare a mixture of 50% isopropyl alcohol and 50% 
water by volume. 


2. Apply the alcohol/water mixture to the table using a 
Kimwipe®. Immediately wipe any moisture from the sur- 
face. Never let any liquid stand on table surface as the 
surface may become permanently damaged. 


If the surface cannot be easily cleaned with the alcohol/ 
water mixture, cleaning can be accomplished as follows: 


1. Select a clean, lint-free cloth that will not scratch 
the table surace. 


2. Dampen the cloth with warm water or alcohol and 
apply a light amount of cleanser (HP 9310-0515). A 
commercial cleanser such as Ajax®, Comet®, or Vim may 
be used. 


3. Wipe the table surface until it is clean, then rinse 
the cloth and wipe any remaining cleanser from the 


table. 


Never let water stand on the table sur- 
face, or enter the electrical hardware 
area of the recorder. 


4. Wipe any moisture from the table surface. 


5. Allow the table to dry before recording. 


Scratches or punctures in the table sur- 
face may expose high voltage conductors. 
Instruments damaged in this manner 
should NOT BE OPERATED. 


5-10. POTENTIOMETER CLEANING. 


5-11. Irregular or jumpy recordings produced by smooth 
signals on a properly adjusted recorder may indicate worn 
or dirty potentiometers or wipers. To clean: 


a. Slide pen carriage to extreme right. 


nA 
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b. Remove rear hood assembly. See paragraph 5-18, step 
b. Remove platen for X-axis potentiometer cleaning. See 
paragraph 5-18, step a. 


c. Lift pen holder up. Raise pen scale. Slidewire is access- 
ible. See Figure S-1. 


d. Spray entire potentiometer and wiper with Slidewire 
Cleaner, Part Number 5080-3605. Rapidly move pen car- 
riage through several excursions. 


e. Thoroughly saturate a Kimwipe or cotton swab with 
cleaner. Rub potentiometer along entire length using tissue 
or swab. See Figure 5-1. 


NOTE 


If there is discoloration on tissue or swab, 
repeat until there is no stain. Then clean 

once more to ensure all contaminants are 

removed. ‘ 


5-12. LUBRICATION. 


5-13. This is a precision instrument. Gears and other mov- 
ing parts have very close tolerances. Intervals between peri- 
odic lubrication are determined by the type of operation, 
local air contamination, and climatic conditions. All ball 
bearings are pre-lubricated. No lubrication is needed for 
them. The procedure for periodic lubrication is as follows: 


a. Clean balance potentiometer and clean X-axis slider rod 
with dry Kimwipe every 3 to 6 months. See paragraph 5-11. 


b. Every 18 to 24 months: 
1. Clean and lubricate drive gears and guide under Y- 


axis slider rod with light grade silicone grease, Part Number 
6040-0297. A light film of grease is sufficient. 


7044-A-14-1 


Figure 5-1. Potentiometer Cleaning 
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2. Clean and lubricate Y-axis slider rod with instrument 


oil, Part Number 6040-0220. 


3. Clean X-axis slider rod with dry Kimwipe; do not 


lubricate. 


Do not use slidewire lubricant on either the 
X or Y slidewires. 


5-13A. To reduce the high thermal impedance present be- 
tween the Servo Motor surface and the Main Frame Assem- 
bly, use thermal joint compound (Part Number 6040-0239) 
to fill the minute air gap between the mating surfaces. 

This compound is a grease-like material that contains zinc 
oxide and silicone oil. Apply the thermal compound (« 

the X-axis motor surface, motor washers, and main franie 
assembly. Figures 5-2A and 5-2B show the servo moto: 
area affected. 


5-14. VISUAL INSPECTION AND MECHANICAL 
FREEDOM TEST. 


5-15. During periodic cleaning and lubrication, a planned 
inspection should be performed. The following steps are a 
general approach. 


a. Check both X and Y drive gears for proper adjustment 
(zero backlash), and any worn or damaged teeth. 


b. Inspect X-axis drive cable pulleys for any binding. 
c. Ensure servo motors are mounted securely. 


d. Slide pen carriage through several excursions, listening 
for scrapes, grinding noises, etc., while feeling for any bind- 
ing in the movement. Repeat procedure for carriage arm. 
If binding or other problem exists, perform step g. 


e. Check cables of both axes for evidence of fraying or 
rubbing. 


f. Check components for evidence of overheating, loose 
connections, cracked circuit boards, or other defects. 


g. Remove bottom cover per paragraph 5-18, step b. Dis- 
connect X servo motor from X-axis Amplifier Board. Con- 
nect servo motor to output of Power Supply. Let Power 
Supply for output of 3 V for 7044B or 1.5 V output for 
7045B recorder. Monitor on Digital Voltmeter. Servo 
motor should drive X-axis arm from one stop to another. 
If arm stops along travel, mechanical bind may exist. Clean 
slider rod. If situation continues, perform paragraph 5-87, 


step f, correct bind, or replace servo motor per paragraph 
5-30. 


h. Repeat step g for the Y-axis. For both models, set 
Power Supply for output of 3 V. 
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MYLAR WASHER 
HP P/N 07040.00010 


APPLY THERMAL COMPOUND 
TO SURFACE OF 
MAIN FRAME 


APPLY THERMAL COMPOUND MOTOR BUSHING 
(BOTH SIDES) HP P/N 07040-40007 


——""; 
APPLY THERMAL COMPOUND 
HP P/N 6040-0239 TO 
SURFACE OF SERVO MOTOR X-AXIS SERVO MOTOR 
HP P/N 5060-6608 
70444 


7044-A-12-1 


Figure 5-2A. Small X-Axis Servo Motor Assembly 
(Thermal Compound Application, Model 7044B) 


APPLY THERMAL 
COMPOUND TO MOTOR BUSHING 


MAIN FRAME SURFACE HP P/N 07046-20610 


MYLAR WASHER 


74 
APPLY THERMAL COMPOUND BE TINIS0S0-07 


(HP P/N 6040-0239) 
TO BOTH SURFACES OF 
MYLAR WASHER CORK WASHER 


HP P/N 3050-0775 


APPLY THERMAL COMPOUND De 
TO BOTH SIDES OF CORK WASHER 


APPLY THERMAL COMPOUND 
TO SURFACE OF X-SERVO MOTOR 
inal X-AXIS SERVO MOTOR 
HP P/N 5060-6627 
3 7045A 


7045-A-4-1 


Figure 5-2B. Large X-Axis Servo Motor Assembly 
(Thermal Compound Application, Model 7045B) 
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5-16. MECHANICAL MAINTENANCE. 
5-17. DISASSEMBLY/ASSEMBLY. 


5-18. Access to components for maintenance, checks, 
and adjustments require removal of exterior parts first, 
such as panels, covers, etc. To remove certain parts, 
perform the following procedures: 


a. Rear Hood Assembly — remove two screws from back 
side of cover. 


b. Bottom Cover — set on front (panel at bottom). Re- 
move six screws. All circuit boards are visible. 


c. Autogrip Table — for maintenance on X-axis poten- 
tiometer, wipers, cable assembly, etc., remove four screws, 
slide pen carriage to right, ease platen up and out on 

left side, disconnecting two pins to Power Supply Board 
before easing platen all the way out. 


NOTE 


The majority of screws in the two models 
are Phillips; however, there is a new and 
improved type called POZIDRIV. These 
screws are less likely to deform or strip, 
provided the special POZIDRIV screw- 
driver is used. Two models are available, 
the small model, Part Number 8710-0899, 
and the larger one, Part Number 8710-0900. 


5-19. X—AXIS POTENTIOMETER REPLACEMENT. 


5-20. To remove and replace X-axis Balance Potentiometer, 
perform the following steps. 


a. Remove disposable pen. Remove Rear Hood Assembly, 
platen, and bottom cover. See paragraph 5-18. 


b. Place recorder right side up. Remove one screw hold- 
ing wiper block to slider block. Ease out carefully as wiper 
assembly is easily damaged. 


c. Slide carriage arm to right side. Stand recorder on right 
side. Remove three nuts holding potentiometer from under- 
side of recorder. See Figure 5-3. 


d. Remove screw retaining left end of X slider rod and 
loosen screw on right end. 


e. Partially ease out X-axis balance potentiometer. 


f. Carefully unsolder three wires from potentiometer 
(note wire colors). 


g. Remove potentiometer. Lift slider rod to allow clear- 
ance. 


h. Install new balance potentiometer, Part Number 07040- 
60570. 


i. Reassemble, reversing procedures. 


wv 
us 
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7044-A-15-1 


Figure 5-3. X-Axis Potentiometer Replacement 
5-21. X-AXIS WIPER REPLACEMENT. 


5-22. The wiper assembly is manufactured with very close 
tolerances necessary for long life and reliability. The wiper 
is located on the X-axis wiper block. To remove, perform 
step b, paragraph 5-20. Install new wiper, Part Number 
5080-8117 with the same screw that held the old wiper. 


5-23. Y-AXIS POTENTIOMETER REPLACEMENT. 
5-24. Toremove and replace Y-axis Balance Potentiometer: 


a. Remove disposable pen. Remove Rear Hood Assembly 
and platen. See paragraph 5-18. 


b. Unhook spring at right side of pen lift bar. Snap off 
retaining ring at right end of pen lift bar. Lift bar up and 
out. See Figure 54. 


c. Insert small flat blade screwdriver under drive cable 
near Y-axis servo motor pinion. Pry up on cable while 
turning gear/pulley clockwise. Cable will snap free. 


d. Remove screw at motor end of carriage arm. See Fig- 
ure 5-5. 


e. Carefully press slidewire wipers free of potentiometer 
to prevent damage while easing potentiometer assembly 
from under slider rod/carriage assembly. Free Y-axis string- 
ing from bottom pulley. 


f. Unsolder three wires from potentiometer. Note wire 
colors. 


g. Y-axis balance potentiometer assembly should now be 
free of recorder. See Figure 5-6. Remove bottom pulley 
assembly and install on new potentiometer assembly, Part 
Number 07040-60550. 

h. Restring Y-axis. Reassemble, reversing procedure. 


i. Lubricate slider rod, guide under slider rod, and balance 
potentiometer. 
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Figure 5-4. Pen Lift Bar Removal 


5-25. Y-AXIS WIPER REPLACEMENT. 


5-26. The wiper assembly is located on the Y slider block 
inside the recording arm. To remove, perform the following 
setps: 


a. Remove disposable pen. Remove Rear Hood Assembly 
and platen. See paragraph 5-18. 
b. Lift open Y scale. 


c. Move Y slider block toward bottom of recording arm. 


d. Carefully insert small piece of heavy paper or card be- 
tween Y wiper contacts and slidewire to protect potentiometer. 


7044-A-40-1 


Figure 5-5. Carriage Arm Removal 
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7044-A-13-1 


Figure 5-6. Y-Axis Balance Potentiometer Removal 


e. Remove wiper assembly held by one screw. 


f. Install new wiper, Part Number 07046-60440, reversing 
procedure. Clean and lubricate potentiometer, see para- 
graph 5-11. 

5-27. X-AXIS DRIVE GEAR REPLACEMENT. 


5-28. To replace the X-axis drive gear, perform the follow- 
ing procedure: 


a. Remove disposable pen. Remove Rear Hood Assembly, 
platen, and bottom cover. See paragraph 5-18. 


b. Loosen X-axis stringing by loosening screw on slider 
block. See Figure 5-7. Remove stringing from drive gear. 
Use masking tape to hold string in place. 


c. Stand recorder on front side, hold nut and remove a No. 
6-32 screw mounting gear. Remove gear. See Figure 5-8. 


d. Replace with new gear assembly, Part Number 07046- 
60410. 


e. Reassemble in reverse. Restring per paragraph 5-33 for 
7044B or 5-34 for 7045B. 


f. Adjust gear backlash per paragraph 5-78. 


5-29. SERVO MOTOR MAINTENANCE. 


5-30. The servo motors are basically free from maintenance. 


The high thermal mass aluminum frames and all ball-bearing 
construction provide long life. Do not disassemble a servo 
motor as this will result in weakening the magnetic field 


strength and produce substandard performance. If it becomes 
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Figure 5-7. X-Axis Stringing Removal 


necessary, however, to replace either the X or the Y-axis servo 


motor, perform the procedure indicated in the following steps: 


a. X-Axis Servo Motor. 


1. Remove disposable pen. Remove Rear Hood Assem- 
bly, platen, and bottom cover. See paragraph 5-18. 


2. Stand recorder on front side. Unsolder two wires 
from feedthrough capacitors. Note wire colors. Remove 
third lead (ground) by removing Phillips screw. 
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CAUTION 


Use care not to break off feedthrough 
capacitors when unsoldering leads as this 
will result in irrepairable damage to the 
motor. 


3. Remove one screw holding clamp and servo motor to 
casting on 7044B model. Replace with new unit, Part 
Number 5060-6608. 


4. From front side, remove two No. 6-32 screws holding 
servo motor casting on 7045B model. Replace with new 
unit, Part Number 5060-6627. 


5. Adjust gear backlash per paragraph 5-78. 
b. Y-Axis Servo Motor. 


1. Remove disposable pen. Remove Rear Hood Assembly, 
platen, and bottom cover. See paragraph 5-18. 


2. Unhook spring at right side of pen lift bar. Snap off 
retaining ring at right end of pen lift bar. Lift bar up and 
out. See Figure 5-4. 

3. Stand recorder on front side. Slide carriage arm to 
extreme right as viewed from rear of recorder. 


4. Remove two Phillips POZIDRIV screws holding plate 
behind motor. Position plate and cable clear of motor. 
See Figure 5-9. 


5. Unsolder two wires from feedthrough capacitors. 
Remove third lead (ground) by removing screw. 


ie 
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Figure 5-9. Y-Axis Servo Motor Replacement — 
Bottom Plate and Trailing Cable 
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CAUTION 


Use care not to break off feedthrough 
capacitors when unsoldering leads as this 
will result in irrepairable damage to the 
motor. 


6. Remove screw, nut, and washer holding servo motor 
mounting clamp to motor. 


7. Connect wires to new servo motor, Part Number 
5060-6608. Replace shrink tubing before installing servo 
motor. 

8. Install servo motor. 


5-31. Y-AXIS RESTRINGING. 


5-32. To restring, using Y-axis cable assembly, Part Num- 
ber 07040-60913, perform the following procedure: 


a. Remove disposable pen. Remove Rear Hood Assembly, 
Pen Lift Bar, and separate slider rod/carriage arm from 
potentiometer assembly. See paragraph 5-24, steps a 


through e and Figure 5-4. Remove old drive cable assembly. 


b. Install new drive cable assembly consisting of cable 
spring, cable crimps, cable mounting bracket, and seven- 
strand stainless steel cable as follows (see Figure 5-10): 


1. Install new cable mounting bracket to slider block 
with four screws previously removed. 


2. Insert spring into same hole in cable mounting bracket 
to which other end of cable is attached. 


3. Reassemble carriage arm, making sure cable is between 
pen block and slidewire. Care should be taken not to 
damage wiper. 


4. Loop cord around upper and lower pulleys. 
c. Reassemble. 


d. Check wiper tracking. Minor adjustments can be 
made by twisting metal wiper base with force from small 
screwdriver. 


5-33. 7044B X-AXIS RESTRINGING. 


a. Remove rear hood and platen. See paragraph 5-18, 
steps a and c. 


b. Scribe ends of lower paper guide located on front side 
under the lower carriage arm to make realignment easier. 
Remove guide by removing three screws. 


c. Place carriage arm in center of travel. Remove old 
stringing by taking out screw on slider block and loosening 
adjustment nut at bottom of arm. Block slides out to expose 
loop part of stringing. Unwind. See Figure 5-7. 
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Figure 5-10. X and Y-Axis Restringing, 7044B Model 


Section V 
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d. Using X-axis cable assembly, Part Number 07040-60914 
attach loop around screw (Point A). See Figure 5-10. Place 
screw in slider block. Route cable in clockwise direction 
around pulley (Point B) to drive chain pulley (Point C). 
Loop in clockwise direction around pulley two times. Pro- 
ceed to left corner pulley (Point D). Loop in clockwise 
direction around carriage arm block (Point E) going on out- 
side of pulley to right corner pulley (Point F). Pass cable 
under previous stringing to loop around last pulley in left 
upper corner (Point G). The stringing terminates at other 
end of slider block (Point H). 


e. At Point H, insert plastic adjustment block into hole in 
slider block. Tighten screw at Point A until stringing is taut. 


f. Perform X-axis Cable Tension Adjustment, paragraph 
5-74, X-axis Alignment Adjustment, paragraph 5-80, and 
Y-axis Alignment Adjustment, paragraph 5-82. 


g. Reassemble. 


5-34. 7045B X-AXIS RESTRINGING. 


a. Remove rear hood and platen. See paragraph 5-18, 
steps a and c. 


b. Scribe ends of lower paper guide located on front side 
under the lower carriage arm to make realignment easier. 
Remove guide by removing three screws. 


c. Place carriage arm in center of travel. Remove old 
stringing by taking out screw on slider block and loosening 
adjustment nut at bottom of arm. Block slides out to 
expose loop part of stringing. Unwind. See Figure 5-7. 


d. Using X-axis cable assembly, Part Number 07041-60009 
insert plastic adjustment block into hole in slider block 
(Point A). See Figure 5-11. Place screw in slider block 
and thread into plastic adjustment block. Route cable in 
counterclockwise direction around pulley (Point B) to 
drive pulley (Point C). Loop in counterclockwise direc- 
tion around pulley two times. Proceed to lower right 
corner pulley (Point D). Loop in clockwise direction 
around carriage arm block (Point E) going on inside of 
pulley to left corner pulley (Point F). Pass cable under 
previous stringing to loop around last pulley in right upper 
corner (Point G). The stringing terminates at the other 
end of slider block (Point H). Remove screw holding 
plastic adjustment block. While holding block in position, 
insert screw through cable loop and into slider block. 


e. Tighten screw at Point A until stringing is taut. 

f. Perform X-axis Cable Tension Adjustment, paragraph 
5-74, X-axis Alignment Adjustment, paragraph 5-80, and 
Y-Axis Alignment Adjustment, paragraph 5-82. 


g. Reassemble. 
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5-35. ELECTRICAL MAINTENANCE. 
5-36. REQUIREMENTS. 


5-37. The 7044B and 7045B Models require minimum 
electrical maintenance. They are carefully aligned during 
manufacture. However, if these recorders ever require 
alignment, specific adjustment procedures are detailed in 
this section. Section VII, Troubleshooting, contains ad- 
ditional material. 


5-38. PERFORMANCE TESTS. 


5-39. CRITERIA. 


5-40. These instruments should meet the following Hewlett- 


Packard performance standards to assure operation within 
specifications. If these instruments fail to meet the foliow- 
ing test specifications, refer to Adjustment Procedure 
within this section or Section VII, Troubleshooting. 


5-41. TEST EQUIPMENT. 


5-42. The instruments and accessories required for com- 
pleting these performance tests are listed in Table 5-1. 


TABLE 5-1. RECOMMENDED TEST EQUIPMENT 


. HP MODEL 3440A DIGITAL VOLTMETER WITH 
HP MODEL 3441A PLUG-IN. 


. HP MODEL 6203B POWER SUPPLY. 


. BAUSH & LOMB MEASURING MAGNIFIER 
NO. 81-34-35. 


. HP MODEL 3310A FUNCTION GENERATOR 


. HP MODEL 740B DC VOLTAGE STANDARD. 
. HP MODEL 1740A OSCILLOSCOPE 
. HP MODEL ET TIME MARK GENERATOR 


. GENERAL RADIO MODEL 1826C MEGOHM- 
METER 


. CHATILLON TENSION GAUGE-R. CATALOG 
NO. 516-500. 


5-43. INITIAL CHECKS. 
5-44. To perform initial checks: 


a. Position voltage selector switches to the available line 
voltage. 


b. Position POLARITY switches to +RT (X-axis) +UP 
(Y-axis). 


c. Switch on LINE, CHART, SERVO, and PEN. 
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Figure 5-11. X and Y-Axis Restringing, 7045B Model 
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d. Connect DC Standard to X-axis HI and LO input terminals. 


e. Apply positive dc voltage. Pen moves upscale. 


NOTE 


Some DC Standards produce large 
amounts of random noise on low level 
ranges. If noise is a problem, use a 
higher range and attenuate the voltage 
down to recorder sensitivity. 


f. Return pen to zero position. 


g. Remove DC Standard from X-axis. Connect to Y-axis 
input terminals. 


h. Apply positive dc voltage. Pen should move upscale. 
i. Disconnect DC Standard. 
545. RETRACE. 


5-46. To perform the retrace check, install the disposable 
pen and chart paper. Set the controls: 


Chart Switch — HOLD 
Power Switch — ON 
Servo Switch — ON 


Make connections as shown in Figure 5-11A. Set the con- 
trols of the HP 3310A as follows: 


Power — ON 

Frequency — 0.071 Hz for 7044B; 0.35 Hz for 
7045B 

Waveform — Triangular wave 


a. To make a retrace check with a slope of 1/1, proceed 
as follows: 


1. Set RANGE switches to 0.1 V/in. (0.05 V/cm). 


2. Gradually increase amplitude of HP 3310A until both 
axes have a travel of seven inches (18 cm) centered approxi- 
mately around midscale. 


3. Drop the pen. The recorder should draw a line at ap- 
proximately a 45 degree angle and about ten inches (25 cm) 
long. 


4. Allow the pen to draw a single line, then retrace this 
line once. 


HP 3310A 


HI 


LO 


} AXIS INPUT 


HI 
Y1OR Y2 
to Y AXIS INPUT 
7044-A-19-1 
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5. The width of the retraced line should be no greater 
than 0.010 inches (0.25 mm) plus the width of the single 
pen line. If retrace width is greater, check mechanical free- 
dom and X and Y amplifier gain. 


b. To make a retrace check with a slope of 5/1, proceed 
as follows: 


1. Set X-RANGE switch to 0.5 V/in. (0.25 V/cm) and 
Y-RANGE switch to 0.1 V/in. (0.05 V/cm). Set the Func- 
tion Generator to 0.071 Hz triangular wave. 


2. Drop the pen. The recorder should draw a line at ap- 
proximately a 78.7 degree angle, about seven inches (17.8 
cm) in the Y-direction. 


3. Allow the pen to draw a single line, then retrace (his 
line once. 


4. The width of the retraced line should be no greater 
than 0.015 inches (0.38 mm) plus the width of the singie 
pen line. If retrace width is greater, check mechanical free- 
dom and X-axis amplifier gain. 


c. To make a retrace check with a slope of 1/5, proceed 
as follows: 


1. Set Y-RANGE switch to 0.5 V/in. (0.25 V/cm) and 
X-RANGE switch to 0.1 V/in. (0.05 V/cm). Set the Func- 
tion Generator to 0.05 Hz triangular wave. 


2. Drop the pen. The recorder should draw a line at ap- 
proximately a 11.3 degree angle and about 10 inches (25 
cm) in the X direction. 


3. Allow the pen to draw a single line, then retrace this 
one once. 


4. The width of the retraced line should be no greater 
than 0.015 inches (0.38 mm) plus the width of the single 
pen line. If retrace width is greater, check mechanical free- 
dom and Y-axis amplifier gain. 


5-47. Y-AXIS ACCURACY 


548. To perform this test: 


a. Connect DC Standard with 0 volts output to Y-axis HI 
and LO input terminals. 


b. Place pen at exactly on zero on Y-axis and approxi- 
mately 5 in. (12.5 cm) in X-axis. 


c. Set Y-axis RANGE switch to 100 mV/in. (50 mV/cm). 
d. Apply 1 volt to Y input terminals. 


e. Pen should stop at 10 inches + 0.02 in. (20 cm + 0.50 
mm). Use Bausch & Lomb Measuring Magnifier No. 81-34- 
35, or equivalent, for an exact measurement. 


f. If pen does not stop at this point, adjust CAL control 
(A2R23-7044B) (A2R26-7045B) on Y-axis DC Amplifier 
Board. Repeat steps d and e. 
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g. Reduce voltage applied in equal 100 mV increments. 


h. After each step, pen should stop at | inch + 0.02 in. 
(2 cm + 0.50 mm). 


5-49. X-AXIS ACCURACY. 
5-50. Perform the following procedure: 


a. Connect DC Standard with 0 volts output to X-axis 
HI and LO input terminals. 


b. Place pen at exactly zero on X-axis and approximately 


5 in. (12.5 cm) on Y-axis. 

c. Set X-axis RANGE switch to 100 mV/in. (50 mV/cm). 
d. Apply 1.5 volt to X input terminals. 

e. Penshould stop at 15 in. + 0.03 in.(30cm+0.76 mm). 


f. If pen does not stop at this point, adjust CAL control 
(A3R23-7044B) (A3R24-7045B) on X-axis DC Amplifier 
Board. Repeat steps d and e. 


g. Reduce voltage applied in equal 100 mV increments. 


h. After each step, pen should stop at 1 inch + 0.03 in. (2 
cm + 0.76 mm). 


5-51. INPUT RESISTANCE. 


5-52. Tocheck X and Y axis, perform the following steps: 


a. Connect 1 meg +1% precision resistor in series with X- 
axis HI input terminal. 


b. Apply 1.5 volts from DC Standard to X input terminals. 


Oo O 


7044-A-20-1 
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c. Pen should move 7.5 inches (15 cm) rather than full 
scale. 


d. Disconnect DC Standard and | meg resistor and con- 
nect to Y-axis terminals. Apply | volt to Y input terminals. 


e. Pen should move 5 inches (10 cm) rather than full scale. 


f. If error more than +£0.38 in. on X-axis or +0.25 in. on 
Y-axis of pen travel, perform calibration check, then repeat 
procedure. 


5-53. Y-AXIS SLEWING SPEED. 


5-54. Make the following connection as shown in Figure 5- 
12 before performing this test. 


a. Set X-axis and Y-axis RANGE switches to 100 mV/in. 
(50 mV/cm). 


b. Set Function Generator to 0.5 Hz triangular wave out- 
put and amplitude to full counterclockwise. Connect to 
X-axis. 


c. Open switch S1 on Power Supply. Set Power Supply 
for output of approximately 1 V for 7044B or 7045B test. 
Connect to Y-axis. 


d. Place pen on bottom grid line. Turn on LINE, CHART, 
SERVO, and PEN. 


e. Set Function Generator on X-axis for 10 inches (25 cm) 
peak-to-peak excursion. 


f. At center of X-axis travel, close S1 switch. After pen 
has slewed to full scale, position SERVO toggle switch to 
STANDBY. Plot in Figure 5-13 indicates pen moves greater 


X AXIS INPUT 


Y AXIS INPUT 


Figure 5-12. Y-Axis Slewing Speed Test Setup 
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EXAMPLE: 


SLEWING SPEED = 27%: (10 IN./SEC) 


PEN LINE 7044B = 201N./SEC 


EXAMPLE: 


_ 3 IN. 
SLEWING SPEED = TIN. (10 IN./SEC) 


7045B = 301N./SEC 


7044-A-21-1 


Figure 5-13. Y-Axis Slewing Speed — 7044B and 7045B Models 


than 2 inches in Y direction for 1 inch movement in X direc- c. Open switch S1 on Power Supply. Set Power Supply 
tion. Minimum slewing speed = (slope) (10 in./sec) = 20 in./ for approximate output of 1.5 V. 

sec (slope) (25.4 cm/sec) = 50 cm/sec for 7044B Model. 

Minimum slewing speed = (slope) (10 in./sec) = 30 in./sec d. Place pen on bottom grid line. Turn on LINE, CHART, 
(slope) (25.4 cm/sec) = 76 cm/sec for the 7045B Model. SERVO, and PEN. 

5-55. X-AXIS SLEWING SPEED. e. Set Function Generator on Y-axis for 10 inch (25 cm) 


peak-to-peak excursion. 
5-56. Before performing this procedure, exchange sources 


to X and Y axis inputs. Connect Function Generator to f. At center of Y-axis travel, close S1 switch. After arm 
Y-axis and Power Supply to X-axis. has slewed to full scale, position SERVO toggle switch to 

STANDBY. Plot in Figure 5-14 indicates pen moves greater 
a. Set X- and Y-axis RANGE switches to 100 mV/in. (50 than 2 inches in Y direction for 1 inch movement in X-direc- 
mV/cm). tion. Minimum slewing speed = (slope) (10 in./sec) = 20 in./ 

sec (slope) (25.4 cm/sec) = 50 cm/sec for the 7044B Model. 
b. Set Function Generator applied to Y axis to 0.5 Hz For the 7045B (slope) (10 in./sec) = 30 in./sec (slope) (25.4 
triangular wave output. cm/sec) = 76 cm/sec minimum slewing speed. 


EXAMPLE: 
PEN LINE 


_ 21N. 
SLEWING SPEED = TIN. (10 IN.SEC) 


7044B =201N./SEC 


EXAMPLE: 


SLEWING SPEED = 3 (10 IN./SEC) 


7045B = 30 in./sec 


7044-A-22-1 


Figure 5-14. X-Axis Slewing Speed — 7044B and 7045B Models 
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5-57. COMMON MODE REJECTION. 
5-58. DC CMR. 


a. Connect Ik resistor between HI and LO input terminals 
on both axes. 


b. Connect DC Standard between X-axis LO input termi- 
nal and ground. 


c. Set X-axis RANGE switch to 0.5 mV/inch. 
d. Set DC Standard to 500V. 


e. Pen deflection shall not exceed 3.2 inches (6.4 cm) with 
pen at any position on paper. 


f. Repeat test for Y-axis. Pen deflection same as X-axis. 
5-59. AC CMR. 


a. Connect Ik resistor between HI and LO input terminals 
on both axes. 


b. Connect Function Generator between LO terminal of 
X-axis and ground. Connect multifunction meter to output 
of Function Generator. 


c. Set X-axis RANGE switch to 0.5 mV/inch. 


d. Set Function Generator to 10.5 V RMS (30 V p-p) 60 
Hz sine wave. 


e. Pen deflection shall not exceed 1.9 inches (3.8 cm) with 
pen at any position on paper. 


g. Repeat test for Y-axis. Pen deflection same as X-axis. 


GENERATOR (1) 


> 302 


oO". 6 © 
HP 3310A 
fe) O 


GENERATOR (2) 


©: Oro 
© 2 Oo 
HP 3310A 
oO O 
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5-60. OVERSHOOT. 


5-61. To check the X-axis overshoot, first make the con- 
nections as shown in Figure 5-15. 


a. Set X- and Y-axis RANGE switches to 100 mV/in. (50 
mV/cm). 


b. Set Function Generator | to 0.5 Hz, square wave, and 
amplitude to full counterclockwise. 


c. Set Function Generator 2 for a 0.5 Hz triangular wave 
and amplitude to full counterclockwise. 


d. Adjust amplitude on Function Generator | setting X- 
axis to approximately 7-inch span. Set Y-axis to span of 
7 inches by adjusting amplitude on Function Generator 2. 


e. Place PEN toggle switch to RECORD. Y-axis moves 
1/2 cycle. Lift pen. 


f. Max. X-axis overshoot: 7044A 0.3 in. (0.76 cm); 
7045A 0.15 in. (0.38 cm). 


5-62. Tocheck the Y-axis overshoot, exchange Function 
Generator between X and Y axis. Perform procedure iden- 
tical to paragraph 5-61, steps a through e. Maximum over- 


shoot should be: 7044B 0.2 in. (0.51 cm); 7045B 0.1 in. 
(0.25 cm). 


5-62A. 100 MILLISECOND SERVO DELAY. 


5-62B. To perform this test, an HP 181A Oscilloscope, or 
equivalent, is required. Proceed as follows: 


a. Connect the input of the oscilloscope to the base of 
transistor Q4 on the TTL circuit board, and chassis ground. 


DECADE BOX (1) 


O 


HP 350D 


600 OHMS X AXIS INPUT 


LO 


O 


HP 350D 


600 OHMS Y AXIS INPUT 


LO 


Figure 5-15. Overshoot Test Setup 
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b. Connect the trigger input to Pin 7 on the X-Y Recorder 
rear connector. Set the trigger input to DC. 


c. Ground Pin 7 on the rear connector to chassis. The 
oscilloscope should indicate a pulse width of 100 millisec- 
onds +20%. 


5-63. TIME BASE — OPTION 001. 
5-64. To check, perform the following steps: 
a. Remove bottom cover. See paragraph 5-18. 


b. Connect scope to SWEEP INDICATION (output from 
Rear Input Connector, Pin 29 referenced to ground, Pin 20). 


c. Using ZERO controls, place pen to far left of grid line. 
d. Place Time Base selector knob in X or Y position. 


e. Set TIME-SEC/IN. control knob to one of six sweep 
speeds. 


f. Place RESET/START toggle switch to START position. 
Pen should sweep across X or Y axis at correct speed. Moni- 
tor SWEEP INDICATION on scope for +5 level when sweeping. 


NOTE 


On the 7045B Model, the sweep will automati- 
cally be performed with the response slowed. 


g. Press RESET/START toggle switch to RESET. Pen 
should lift and return to original start position. 


h. Press RESET/START toggle switch to START. Pen 
should sweep full scale and automatically lift pen and return 
to zero position when sweep is completed at right hand stop. 


i. Run TIME-SEC/IN. control knob to remaining sweep 
speeds. Repeat steps f through i for each sweep speed 
selection. 

5-65. EVENT MARKER — OPTION 002. 


5-66. To verify operation of event marker, perform the fol- 
lowing steps: 


a. Install Event Marker in provided plug-in slot at top of 
Y arm. 


b. Remove bottom cover. See paragraph 5-18. Turn on 
LINE, CHART, SERVO, and PEN. 


c. On Rear Connector, connect jumper between Pin 1 and 
ground. Event Marker pen should deflect sharply upward 
on the chart (Y direction) when activated. 


d. Remove jumper. Event Marker should return to origi- 
nal position. 


e. Place PEN toggle switch to LIFT. Event Marker pen 
should lift. 


5-67. TTL. 


5-68. To verify performance: 


5-14 
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a. Short input terminals. 


b. Turn on LINE and switch to FAST response if Model 
7045B. 


c. Make connection between Pin 4 and Pin 20 (ground) to 
energize servos. 


d. X-and Y-axis servos unmuted (servo motors should 
drive pen to null). 


e. Place recording paper onto recording table. It should be 
easy to move paper in any direction. 


f. Connect jumper between Pin 3 and Pin 20 (ground) of 
J1 (Rear Input Connector). Chart paper should now be held 
firmly in place. 


g. Also make following TTL checks if Model 7045B: 


1. Connect jumper between Pin 5 and Pin 20 (ground} of 
Rear Input Connector. 


2. Grasp recording arm toward top and notice force re- 
quired to move recording arm from null in either X direc- 
tion. It should be rather easy to move and return to null 
rather slowly. Remove jumper from the Rear Input Con- 
nector and force and speed of the X arm should increase. 


3. Connect jumper between Pin 6 and Pin 20 (ground) of 
Rear Input Connector. 


4. Grasp metal portion of the pen holder and displace in 
either direction in Y axis. Force required to move from null 
should be minimal and speed of return to null rather slow. 
Remove jumper and force and speed of the Y axis should 
increase for fast response. 


5-69. MECHANICAL ADJUSTMENTS. 
5-70. PROCEDURE. 


5-71. Any adjustments to the 7044B and 7045B is deemed 
necessary only when it is determined the models are out of 
adjustment per specifications, but not malfunctioning due 
to component failure. 


5-72. Y-AXIS DRIVE STRING TENSION ADJUSTMENT. 


5-73. The tension on the Y-axis string should be enough to 
stall the Y motor when the pen carriage is driven off-scale. 
If cable slips: 


a. Remove disposable pen. Remove Rear Hood Assembly, 
platen, and bottom paper guide. See paragraph 5-18. 


b. Move Y arm to access hold in frame. 


c. Insert Phillips POZIDRIV screwdriver through access 
hole from circuit board side of mainframe and loosen screw 
holding bottom Y arm pulley in place. 


d. Flip Y scale from over bottom pulley. 


e. Remove screw at bottom end of pen scale (0). Care- 
fully remove Y slider rod to one side to allow clearance. 
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f. Turn eccentric bottom pulley stud with wrench to 
tighten cable as required. 


g. Retighten screw on pulley stud. 


h. Recheck cable tension. If correct, install paper guide 
and realign X-axis (see paragraph 5-80). 


i. Ifnot correct, repeat steps e, f, and g. 


j. Reassemble recorder. 


5-74. X-AXIS CABLE TENSION ADJUSTMENT. 


5-75. The X-axis cable tension should be verified by meas- 
uring the force required to displace it at a given distance. 
With the arm at the extreme right, pull up at the center of 
the center of the section of cable adjacent to the center of 
the X slider rod until it deflects 1/2 in. from relaxed posi- 
tion. The scale should be measured between 20 and 24 
ounces for 7044B or 30 + 2 ounces for a7045B. See Fig- 
ure 5-16. If the tension does not fall within these limits, 
loosen or tighten screw on X-axis slider block and perform 
Y-axis alignment, paragraph 5-82. See Figure 5-18. 


5-76. Y GEAR TRAIN BACKLASH ADJUSTMENT. 


5-77. The backlash of the pen gear drive system is adjusted 
as follows: 


a. Remove disposable pen. Remove rear hood, bottom 
cover, and platen. See paragraph 5-18. Remove pen lift 
bar. See paragraph 5-24 and Figure 5-4. 


7044-A-24-1 


Figure 5-16. X-Axis Cable Tension Check 
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b. Stand recorder on side (Y servo motor up). Slide 
carriage arm to extreme left. 


c. Loosen screw holding clamp to motor. 
d. Rotate motor slightly, first in one direction, then the 
other, until motor pinion rotates freely with minimum 


backlash. 


e. Tighten motor clamping screw. Recheck and repeat 
steps c and d if backlash is incorrect. 


f. Reassemble recorder. 


5-78. X GEAR TRAIN BACKLASH. 


5-79. Backlash of the gear drive system is adjusted as 
follows: 


a. Remove disposable pen. Remove Rear Hood, bottom 
cover, and platen. See paragraph 5-18. 


b. Loosen screw holding clamp to motor on 7044B 
instrument. On 7045B loosen two screws holding motor 
to casting. 


c. Rotate motor slightly until motor pinion rotates freely 
with minimum backlash. 


d. On 7044B, tighten motor clamping screw. Retighten 
two screws on 7045B. 


e. Recheck and repeat steps b and c if backlash is 
incorrect. 


f. Reassemble recorder. 


5-80. X-AXIS ALIGNMENT ADJUSTMENT. 


5-81. If the horizontal pen trace deviates from correctly 
aligned paper grid, adjust as follows: 


a. Remove disposable pen. Remove Rear Hood and 
platen. See paragraph 5-18. 


b. Loosen three Phillips screws holding paper stop bar 
after scribing ends of bar to index position. See Figure 
5-17. Adjust bar, depending upon initial deviation of pen 
trace, forward or backward. Use scribed marks as reference. 


c. Tighten screws on paper stop. 
d. Replace platen (do not screw down). Place piece of 
chart paper on platen. Replace disposable pen. Make 


trace. If not aligned, repeat steps a, b, and c. 


e. When X-axis is correctly aligned, perform Y-axis 
alignment. See paragraph 5-82. 
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7044-A-25-1 


Figure 5-17. X-Axis Alignment Adjustment 
5-82. Y-AXIS ALIGNMENT ADJUSTMENT. 


5-83. If the vertical pen trace deviates from correctly 
aligned paper grids, but horizontal alignment is correct, 
proceed as follows: 


a. Remove disposable pen. Remove Rear Hood, bottom 
cover, and platen. See paragraph 5-18. 


b. Stand recorder on front side. Slide carriage to extreme 
right. Line up upper end of pen arm with access hole 
provided. See Figure 5-18. Rear of recorder at bottom 

of pen arm provides accessibility and visibility. 


c. Loosen large screw at top of slider block. Loosen nut 
clamping cable through provided hole. See Figure 5-18. 


d. Replace platen (do not screw down). Place piece of 
chart paper on platen. Replace disposable pen. Make 
trace. If not aligned, twist arm until trace is in exact 
alignment with recording paper. 


e. Tighten nut to clamp cable in position. Recheck align- 
ment. If not exact, repeat step d. 


f. Remove platen. Tighten screw at top of arm. Slide arm 
arm back and forth checking for freedom. If binding, 
loosen screw again. Vibrate arm slightly to center slider 
bearing. Retighten screw and repeat until arm is free. 

g. Reassemble recorder. 


5-84. PEN LIFT ADJUSTMENT. 


5-85. Use the following procedure to align the pen lift: 


a. Remove disposable pen and top hood over lift mechanism. 


5-16 
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Figure 5-18. Y-Axis Alignment Adjustment 


b. Pen lift solenoid assembly is mounted over left side of 
pen lift bar. 


c. Manually press solenoid closed and check clearance 
between plastic bumper on Y axis scale and pen lift bar. 


There should be clearance with the recording arm in any @ 


position. But if clearance is excessive, pen will not lift 
far enough off chart paper. 


d. To adjust, loosen two screws holding solenoid bracket 
and reposition until desired clearance is obtained. Tighten 
screws. 

e. Replace hood and disposable pen. 

5-86. ELECTRICAL ADJUSTMENTS. 

5-87. CALIBRATION ADJUSTMENT. 

5-88. Calibrate as follows: 


a. Remove bottom cover. See paragraph 5-18. Install 
chart paper and pen. 


b. Turn on LINE, CHART, SERVO, and PEN. 


c. Connect DC Standard to X-axis HI and LO input 
terminals. Adjust to 0 volts. 


d. Set X axis RANGE switch to 100 mV/in. (SO mV/cm). 
e. Position pen exactly at zero. 
f. Apply 1.5V to X input terminals; pen moves 15 in.(30 cm). 


g. Adjust CAL control (A3R22-7044B) (A3R24-7045B) 
on X-axis DC Amplifier Board. See Figure 5-19. 
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Figure 5-19. Calibration Adjustment 


h. Remove signal from X input terminals. 


i. Connect DC Standard to Y-axis HI and LO input termi- 
nals. Adjust to 0 volts. 


j. Set Y-axis RANGE switch to 100 mV/in. (SO mV/cm). 
k. Position pen exactly at zero. 
1. Apply 1V to Y input terminals; pen moves 10in.(20 cm). 


m. Adjust CAL control (A2R22-7044B) (A2R26-7045B) 
on Y-axis DC Amplifier Board. See Figure 5-19. 


n. Remove DC Standard. 

5-89. INPUT OFFSET ADJUSTMENT. 

5-90. Perform the following adjustments: 

a. Remove bottom cover. See paragraph 5-18. 


b. Connect jumper between HI and LO input terminals of 


both axes. Position range switches on X and Y to 0.5 mV/in. 


(0,25 mV/cm). Position Time Base switch to OFF. 


c. On X-axis Amplifier Board, measure voltage between 
TP1 and circuit common using a Digital Voltmeter. Adjust 


potentiometer marked OFFSET until voltage is 0 V +10 mV. 


See Figure 5-19. 


d. Remove jumper from X-axis input terminals. 


e. Adjust potentiometer marked I ADJ on X-axis Ampli- 
fier Board until voltage at TP1 returns to 0 V +10 mV. 
See Figure 5-19. 


f. Repeat same procedure for Y-axis. 


5-91. GAIN ADJUSTMENT. 


5-92. A potentiometer marked GAIN is provided on each 
Amplifier Board. Normal setting is in center of adjustment 
span. Increase gain by turning GAIN potentiometer clock- 
wise. If servo oscillates, turn potentiometer counterclock- 
wise to decrease amplifier gain. See Figure 5-19. 


5-93. TIME BASE CALIBRATION ADJUSTMENT. 


5-94. X—AXIS ADJUSTMENT. The calibration of the 
time base sweep option (Option 001) is established at the 
factory and should remain within specifications without 
recalibration. However, if adjustment is required to the 
X-axis due to deviation from the accuracy specifications, 
proceed as follows: 


a. Remove bottom cover. See paragraph 5-18. 
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b. Install paper and pen. 
c. Turn on LINE and CHART. 
d. Place Time Base selector knob in X position. 


e. Set SWEEP RATE control knob to one of six sweep 
speeds. RESET/START toggle switch in START position. 


f. Turn on SERVO and PEN. 


g. Place RESET/START toggle switch to START posi- 
tion. Measure elapsed time for a 15-inch (38 cm) sweep. 
(Use stop watch for slow sweep speeds, or Time Mark 
Generator with better than +1% accuracy applied to the 
other axis for faster sweep speeds.) Table 5-2 contains 
the correct elapsed time for each selected sweep speed; 
English and Metric. Do not adjust unless over 1% error. 


h. Compute error ratio: 


Measured Sweep Time 


Error Ratio = Correct Sweep Time 


i. Measure dc voltage at Test Point | on Time Base Board 
with digital voltmeter. 


j. Multiply error ratio times voltage measurement made 
in step k. The resultant is the correction voltage. 


Correction Voltage = (Error Ratio) (Voltage Measured) 
k. Adjust sweep calibration until digital voltmeter reads 


correction voltage. Sweep speed is now adjusted. As an 
example: 


1. Position TIME-SEC/IN. control knob to 10 sec/in. 
sweep speed. 
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2. Elapsed time for 15 inch sweep was measured as 
exactly 147 seconds. CP. 


3. Correct Sweep Time = (Sweep Speed) (Length of Axis) 
= (10 sec/in.) (15 in.) 
= 150 seconds. 


Measured Sweep Time 
Correct Sweep Time 


4. Error Ratio 


147 seconds 
150 seconds 


= 0.98 


5. Voltage measured at Test Point 1 on Time Base Board 
with digital voltmeter is 1.055 volts. 


6. Correction Voltage = (Error Ratio) (Voltage Measured) 
= (0.98) (1.055 volts) 
1.033 volts, 


7. Adjust sweep speed calibration at Test Point 1 on 
Time Base Board until reading is 1.033 volts. 


8. Sweep speed is now adjusted. 


5-95. Y-AXIS ADJUSTMENT. To adjust the Y-axis, 
proceed as follows: 


a. Connect Time Mark Generator to X-axis input termi- @ 


nals. Set control knob to | sec/pulse. 
b. Place Time Base selector knob in Y position. 


c. Position X-axis RANGE switch to 10 V/inch. 


d. Position SWEEP RATE control knob to | sec/in. 
(5 sec/cm). 


TABLE 5-2. TIME BASE CALIBRATION REQUIREMENTS 


SWEEP SPEED 
(SECONDS/INCH) 


ELAPSED TIME FOR 15 IN. MAXIMUM DEVIATION 
SWEEP (SECONDS) (SECONDS) 
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e. Zero pen at lower (Y-axis zero) grid line. 
f. RESET/START toggle switch in START position. 


g. Obtain plot of 1 second pulses along Y-axis. Make first 
pulse occur as close as possible to Y-axis zero grid line. 


h. Measure distance between leading (or trailing) edges of 
first and tenth pulse. This distance will be approximately 
8% to 94% inches (17 to 19 cm). 


i. Subtract distance measured from 18 inches (36 cm). 
j. Disconnect Time Mark Generator. Start Time Base. 


k. Pen will be stopped at 9 inches (18 cm) by pulling 
white/violet wire off Test Point 1 when pen reaches exactly 
9 inches (18 cm). Use SWEEP RATE knob to slow sweep 
as pen nears 9 inches. 


|. Using Y CAL potentiometer on Time Base Circuit Board, 
set pen at distance acquired from step i. 


m. Reconnect white/violet wire and recheck sweep calibra- 
tion in Y-axis. Repeat steps h through |, if necessary. 


5-96. Y—AXIS LIMIT SWITCH ADJUSTMENT — 7045B. 
5-97. 


a. Remove bottom cover. See paragraph 5-18. 


To perform the adjustment: 


Section V 


b. Place LINE toggle switch to ON position. 
c. Place paper on table. Turn on CHART and PEN. 


d. Manually move pen to uppermost Y position possible 
and draw a horizontal line (this is mechanical limit). 


e. Place SERVO toggle switch to ON. 


f. Using Y-axis ZERO control, bring pen to about | inch 
from upper Y grid boundary of paper. 


g. By slowly turning Y-axis ZERO control, bring pen to 
uppermost Y position possible and draw another horizontal 
line (this is electrical limit line). 


h. If this line is not approximately midway between 
mechanical limit line and upper Y grid boundary of paper, 
return pen to | inch from upper Y grid boundary of paper 
using Y-axis ZERO control. 


i. On Y-axis Amplifier Board, adjust A2R38 (clockwise 
for down, counterclockwise for up). 


j. Repeat steps g and h. 


k. Perform above procedure for lower limit using A2R36 
for adjustment. 
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SECTION VI 


PARTS LIST 


6-1. INTRODUCTION. 


6-2. This section contains complete information on the 
7044B and 7045B Chassis and Miscellaneous parts list. The 
procedure for ordering replacement parts for either recorder 
is also contained in this section. 


6-3. CHASSIS PARTS. 


6-4. Chassis mounted parts for the model 7044B are iden- 
tified in Figures 6-1 and 6-2 and listed in Tables 6-1 and 
6-2. The Model 7045B chassis mounted parts are identified 
in Figures 6-3 and 64 and listed in Tables 6-5 and 6-6. The 
above mentioned tables include, HP part numbers, part 
quantity, (total quantity appears the first time the HP part 
number appears), a five-digit manufacturer’s code and the 
manufacturer’s part number. 


6-5. MISCELLANEOUS PARTS. 
6-6. Tables 6-3 and 6-7 list those miscellaneous items not 


covered in the preceding tables. The items for each model 
will be listed by a part number, description and quantity. 


6-7. CODE LIST OF MANUFACTURERS. 


6-8. Table 6-10 lists the five-digit code numbers assigned 
to a specific manufacturer. These code numbers appear in 
Tables 6-1, 6-2, 6-5 and 6-6. 


6-9. RECOMMENDED SPARES. 


6-10. Tables 6-4 (7044B) and 6-8 (7045B) provide a listing 
for all components with mortality experience. Recom- 

mended quantities to stock for maintaining the models for 
a one-year period will be specified in the Quantity column. 


6-11. ORDERING INFORMATION. 


6-12. To obtain replacement parts, address order or inquiry 
to your local Hewlett-Packard Sales/Service Office (see 
insert pages at rear of manul for address of nearest HP 
office). The order should include part number and descrip- 
tion used in this section, model and serial number, descrip- 
tion of the part, and function and location of the part. 


6-13. ABBREVIATIONS. 


6-14. Table 6-9 lists abbreviations used through the manual. 
Abbreviations in the Parts List are always all capital letters, 
in other parts of the manual both upper and lower case 
abbreviations are used. 
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Reference 
Designation 


Table 6-1. Main Frame Assembly — Model 7044B (Sheet 1 of 4) 


HP Part 
Number 


2510001442 
07040"60580 
251020107 
2360en121 


236080183 


251000141 
2360=0205 
2510—0111 


2360-0201 
236080121 
OS90e0381 
2580"0006 
07080=21020 


305000399 
1200-0092 
305000392 
236020123 
070400840040 


5060—=6608 
3050080393 
2190#0105 
292020016 
070494860510 


242020003 
258020006 
0360=0310 
038020771 
236020119 


400320303 
251000111 
07044-00908 
07040-60500 
07044-60580 


07044=60100 
07040860590 
07044=60200 
5060-0767 
1990=0030 


305000913 
07040820075 
07090200417 
07009-00416 
3050-03686 


251020020 
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Description 


SCREW@MACH B32 2,125*IN@LG PateHpePOZT 
CASTING@MAIN FRAME 

SCREWeMACH Be32 ,S@IN@LG PAN@KD@POZI 
SCREWeMACH 6032 ,SeINalLG PANwhDePOZI 


SCREMeMACH 6032 ,375eINeLG B2 DEG 

NOT ASSIGNED 

SCREWeMACK Ba32 ,S62eINeLG PAKwHDePOZI 
SCREW=YACH 6032 ,75"IN@LG PANeHD=POZI 
SCREWMeMACH Ba32 ,75eIN@LG PANeHD@POZI 


SCREWeMACH 6032 ,SeINelLG PANehOwPOZI 
SCREM@=MACK 6832 ,S5S@INeLG PAN@=HO@POZ] 
NUT@HEX@K/LKAR 6m32eTHD ,f2mI Nw THK 
NUT@HEX@W/LKAR BeS2eTHD ,125@JNeaTHK 
WASHER@sSHKOULDERED 


WASHER@®FL MTLC NO, 6 ,1Q3eINeID 
INSULATCR@XSTR NYLON 

WASHER@FL MTILC 7a IN y26eINwIN 
SCREN=MaCH 6°32 ,S"IN@LG PAN=kD=POZT 
CLAMPmSERVO MOTOR, XmAXIS 


SERVO MOTOR Y-AXIS 

WASHER@FL MTLC NO, S ,13mIN@ID 
WASHER@LK HLCL NO, 6 g141eIN@IO 
NUT@HEXeDBLeCHAM Ga32eTHD ,062eINeTHK 
TRANSFORMER@=POWER 


NUT#HEX@DBL@CHAM b6832=THD ,O9U=IN@THK 
NUT@HEX@K/LKAR Be32eTHD ,125eINeThK 
STANOOFF@=RVT®ON ,75@IN@LG 6¢32THD 
STANDOFFeRVT®ON ,625eINaLG ba32THD 
SCREWeMACH 6832 ,438°IJN@LG PAN@=HD@POZI 


NOT ABSIGNED 


SCREWeMACK 6032 ,75@IN@LG PANeHD=POZI 
COVER@=ROTTOM 

YeAXI8 AMPLIFIER PCA (STD) 

YeaAXIS AMPLIFIER PCA (METRIC) 


X@AXTS AMPLIFIER PCA (STp.) 

XmAXIS AMPLIFIER PCA (METRIC) 

POWER SUPPLY PCA 

FOOT ASSYIFM 

TILT STAND 3eINeoh 13,75=IN=O0A=LG SST 


VASHER@FL NM 1/2 IN ,S26=IN@ID 
BUSHINGeXmAXIS MOTOR 

SIDE TRIM#R,H, 

SIDE TRIM L,K, 

WASHER@8HLOR 1/4 IN o25eIN@ID .S@IN@OD 


SCREN@MACH 8832 ,375@TNeLG TRedHpePHL 
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Mfr Part Number 


ORDER BY DESCRIPTION 
07040"60580 

ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 


ORDER BY DESCRIPTION 


ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 


ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 
ORDER BY DESCRIPTYON 
ORDER BY DESCRIPTION 
07040"21020 


305000399 

1200°0092 

3050=0392 

ORDER BY DESCRIPTION 
07040=40040 


5060=6608 

3050"0393 

2190"0105 

ORDER BY DESCRIPTION 
07044060510 


ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 
036020771 

ORDER BY DESCRIPTION 


4003=0303 

ORDER BY DESCRIPTION 
0709480900908 
07044860500 
07044860580 


07044860100 
07044860890 
07044=860200 
5060=0767 
149020030 


3050“0913 
07040820075 
07090=00417 
07044~"00016 
3050=0386 


ORDER BY DESCRIPTION 
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Figure 6-1. Main Frame — Model 7044B (Sheet 1 of 3) 


= \ 


— ¥ 


6-3 


) ni) ini) 
ww 


Section VI 


Reference 
Designation 


une 


eee DO ON UD 


6-4 


Table 6-1. Main Frame Assembly — Model 7044B (Sheet 2 of 4) 


ean f 
Nember [5] % | Deovotion | te 


97040~609186 
07040—60004 
0516=0004 


236000157 
236000118 
125120218 
125103162 
051080195 


305020399 
219020007 
2360"0203 
040380190 
236020085 


O380"0111 
038000156 
305000399 
219020007 
292020010 


07049Gm60301 
236000191 
236020113 
0709460400 
125103122 


cnuo Wo ~uUeENO ~US NO on 


Munorw 


ane 


aNNUU ven ow 


EvyENT MARKER ASSy (UPT, 002) 
AIPER ASSEMBLY=YeaXISC(RETRANS,POT,) 
SCREWeMACH 0680 ,1{25eINelLG PANaHDeSLT 


SCRENeMACH 6032 ,375e1VelLG PAnNahNaPOZI 
SCREQ=MaACH 6932 ,375"IN@LG 82 DEG 
LOCK=SUBMIN D CONN 

CONNECTOR 37@PIN F AMPHENOL 
NUT@HEX@MET LKG 6032=THD Orne IN@ THK 


WASHER®FL MILC NO, 6 g1d3eINeIO 
WASHER@LK INTL T NO. 6 ,141°IN@ID 
SCREW@MACH 6032 ,625eINeLG PAN@HO@POZI 
FOOT@RUBBERs 0290007 e093DP, o1S56DIA THRU 
SCREWeNACH 6032 ,S62"INeLG TReHO@PHL 


STANDOFFaRVT@ON ,25eIN@LG 6e32THD 
STANDOFF@RVT=ON ,37S@IN@LG 6"32THD 
WASHER@FL MTLC NO, 6 ,1G3eIN@ID 
WASHER@LK INTL T NO, 6 ,141"IN@ID 
NUT@sHEXsDBLeCHAM 6@32eTHD ,125eINeTHK 


PCAsTTL CONTROL 

SCREW=KACH 6832 ,168"IN@LG PAN@HD@POZI 
SCREKmMACH 6032 ,25@IN@LG PANeHD@POZI 
PCA=TIME BASE 

CONTACT@CONN U/WeAMPHel17? FEM CRP 
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Mfr Part Number 


07040860918 
07040860404 
ORDER BY DESCRIPTION 


ORDER BY DESCRIPTION 
OROER BY OESCRIPTION 
125120218 
1251¢3162 
051000195 


3050#0399 

219080007 

ORDER Exe DESCRIPTION 
040380 

ORDER by * NESCRIPTION 


ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 
305000399 
2190=0007 
ORDER BY DESCRIPTION 


07094060301 

ORDER BY DESCRIPTION 
ORDER BY OESCRIPTION 
07094860400 
12519°3122 
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Figure 6-1. Main Frame — Model 7044B (Sheet 2 of 3) 
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Reference 


Designation 


Table 6-1 


HP Part 
Number 


057080125 
07040860551 


07040=20730 
236000207 
2420=0016 
219020105 


236000143 


07040=20600 
2360-0420 
219020007 


305000388 
07040=60830 
2190—0108 
2200"01491 
07000840040 


5060=6608 
219000876 
07040829950 
07040"00200 
136081248 


2360-0221 
07040=60670 
07040820620 
036200191 
07040840020 


090580442 
0516-0005 
SOB0eALI7 
051080198 
07040=60680 


236060318 
07040800020 
07040860520 
2360<0201 
090580363 


07040=20560 
07040=20240 
1460=1253 

07040069916 
07040860917 


07040=60550 
07049820160 
07040=60370 
220060164 

07040860913 


07040800299 
059000199 
2190-0031 
07090«40060 
07090=20610 


07041=60003 
5961-1190 
S06ie1191 
S9B{o1192 
508401193 


070due099NQ 
O7900uUeINIIA 
243080094 

07040269570 


0704060030 
146901252 


236009117 
97040=20650 
236020199 
97049=29670 
07040820200 
295000072 
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Description 


SCREWeMACH UmdQ ,188nIelG BUGHHDeSLT 
GEAR DRIVE=YeaxyS 
NOT ASSIGNED 


"OT ASSIGNEC 

RETAINER@Y@AXIS GEAR ORIVE 

SCREWeMACH 6032 ,875eINelLG PAnKeHDePOZI 
NUT@HEX@®DBL@CHAM 6=32=eTHD , 062" N@THK 
AASHEReLK HLCL NO, 6 y1QleINeID 


SCRENeMACH 6032 ,375=INeLG 82 DEG 

NOT ASSIGNED 

wASHER=@MOTOR BLOCK 

SCREW=MACH 6032 ,312"IN@LG TReHD=POZI 
WASHER®LK INTL T NO, 6 ,141eIN@ID 


WASHER@FL NM NO, 6 ,ideINeID ,3i2eINeON 
MOTOR BLOCK®*Y=aRM 

WASHER@LK HLCL NO, 4 ,115eIN@IO 
SCREW=Macn Ge40 4312" TNeLG PaN=HD=POZI 
CLAMPeSERVO MOTOR 


SERVO MOTOR, Y-AXIS 

WASHER@FL MTLC NO, 6 ,1dJeINoID 
STANOOFF@CABLE 

BRACKETeTRAILING CABLE 

SPRING@EXT s312=IN@OD Loe[N@OaeLG MUN 


SCREN@MacH 6032 2,5"@IN@LG PAN@HO@=POZI 
SLIDER BLOCKaXeaXIS 

SLIOER RODexX@AxyS 

SLEEVE=METAL ,12500D BRS ,07*eID ,2810LG 
TIGHTENER@CABLE 


O@RING e9B9"INezn eO7T@IN@XSECT@=OrTA NTRL 
SCREhaMACH 0880 ei SBaINelLG PANwHDe SLT 
WIPER AaSSY 

NUT@HEX@DBL@CHAM 0@80eTH ,OU7eIN@ THK 
WIPER BLOCK 


SCREM@MACK 6032 1,875"IN@LG PaNeHp=POZI 
BUMPER@XeAXIS SLIDER BLOCK 

AUTOGRIP PLATEN 

SCREWeMACH 6032 ,SeINolLG PANeHDaPOZI 
O@RING e239@INeTD pOOT@IN@XSECT@=DIA NTRL 


SLIDER ROD#=Yeaxy3 

BUMPERePEN LIFT 

SPRING@EXT ,09S5SeIN@0D MUN OIL CTO 
SCALE@YeAXIS (ENGLISH) 
SCALE*Y=axIS (METRIC) 


SLIDEMIRE ASSEHBLY@Y*AXI3 

PULLEY STUD 

PULLEY IDLER#@YeaXxIS 

SCREWeMACH Ged ,{86=INeLG UNCT 82 DEG 
CABLE ASSEMBLY=yveaXxI3 


BRACKET@CABLE 

NUTeHEXeh/LKAR GedO0=THD ,094mINmTHK 
WASHER@LK INTL T NO, 3 ,1L02"IN@ID 
CAPsEND 

WHEEL®END CAP 


PEN HOLDER ASSEMALY 
KEY CAP 
KEY CAP 
KEY CAP 
KEY CaP 


REAR wOCD ASSENALY CENGLIS#) 

REAR HOCO ASSEMBLY (METRIC) 
SCRE*=@Mack 6232 ,S@IveLG TReHp=PHL 
SLIOEWIRE ASSENBLY@X@AXTS (19,2h) 
NOT 4SSIGNEO 


NOT ASSIGNED 

NOT ASSIGNED 

PEN LIFT ASSEMALY 
SPRING@EXT e31leTNe0D MUW 
NOT ASSIGNED 


SCREWeMACH 6632 ,37SeIMalLG PANaHDePOZ] 
PaPeR STOP 

SCREWeMACH 6032 ,U3SaINeLG PAN@HDePOZI 
Y=ARM SUPPORT 

NUT*HOOC 

NUT@HEX@DBL@CHAM 1/4=32—ThOD ,0O2"IN@=THK 


Model 7044B/7045B 


. Main Frame Assembly — Model 7044B (Sheet 3 of 4) 


Mfr Part Number 


ORDER BY DESCRIPTION 
07040860551 


07040=20730 

ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 
21900105 


ORDER BY DESCRIPTION 


07040#20600 
OROER BY DESCRIPTION 
219020007 


305000386 
07040060830 
2190-0108 

ORDER BY DESCRIPTION 
07040=40040 


50606608 
219080876 
07040020950 
07040=00200 
1460°1208 


ORDER BY DESCRIPTION 
07090#60670 
0704020620 
036200194 
07040#e40020 


0905=04u42 

ORDER BY DESCRIPTION 
5S060"A117 

ORDER BY DESCHIPTION 
07040=60680 


ORDER BY DESCRIPTION 
07090290020 
07040#60520 

ORDER BY DESCRIPTION 
0905"0363 


0709020560 
07040@20240 
19601253 

07040860916 
07040860917 


07040=60550 
0709020160 
07040#60370 
ORDER BY DESCRIPTION 
070490060943 


07040=00290 

ORDER BY DESCRIPTION 
219080031 
07040=4g0080 
07040"20610 


07041=60003 
506191190 
SOBie1194 
506191192 
5061-1193 


07044"00909 
07044000910 
ORDER AY OESCRIPTION 
07040=60570 


07040=60030 
1460=1252 


ORDER BY DESCRIPTION 
07040-20650 
ORDER BY DESCHIPTION 
07040=29670 
0704020200 
ORDER BY DESCRIPTION 
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Model 7044B/7045B 


Reference 
Designation 
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Table 6-1. Main Frame Assembly — Model 7044B (Sheet 4 of 4) 


HP Part 
Number 


160080065 
0704000210 
059000381 
1209=0092 
0624820206 


0704060710 
07040m20520 
07040860217 
219080151 
305000139 


07040-60580 
220000165 
236000113 
051000790 
07040209140 


97040800050 
07044260906 
211020465 
211920470 
2110200467 
219000152 
219020152 
219020452 
241020007 
211000202 


219000068 
031060195 
236020203 
049380190 
2360-0085 


07040821050 
07040220760 
236020309 
305020766 
07040e60914 
07040e60944 


04991589039 
07040200240 
07040820870 
061580005 


07040820745 
07040860440 
07046820002 
125102101 
1251<2102 


ane Mfr 
Description Code 


oe) 


Mfr Part Number 


2 RETAINER C-RING 16000065 

2 WIRE GUIDE 07040#00210 

1 NUTSHEXeA/LKAR 6e32°THD ,12eTK@THK ORDER BY DESCRIPTION 
7 INSULATCR@XSTR NYLON 12000092 

2 SCRE**TPG 6e32 ,25"I1NeLG PAN=rD@POZI STL 062420206 


3 ORIVE GE4R ASSENALY 07040#60710 
9 SLEEVEmIOLER PULLEY 07040=20520 
5 IOLER PULLEY 07040=60217 
7 WASHER@FL “TLC NO, 8 ,174eIN@IO 219090151 
6 NASMER@FL MTLC NO, 8 41 72@IN@ID 305000139 


5 CASTING@MAINFRANE 07040860580 

6 SCREWeMACKH GedO ,25eIN@eLG 82 CEG OROER BY DESCRIPTION 
2 SCREW@¥ACH 6232 ,25"IN@=LG PAN@HD=POZI ORDER BY OCESCRIPTION 
8 CABLE CLAMPeHKFCL ,312eD0IA ,3120e40 STL 051020790 

7 GUARD@TRAILING CABLE sSSEMBLY 07040800140 


GUIDE=TRAILING CABLE SPRING 


8 07090e00080 
3 BRACKET ASSEMBLYe POWER 07044860906 
8 FUSEHOLDER CAP EXTR PST3 BAYONET 208 2110«0465 

s FUSEHOLDER BOOY EXTR PST, BAYONET, THO 3450038010 
0 FUSEHOLCER COMPONENT HEX AUTE 1/2028 2119=#0467 

8 wASHKEReFL MTLC NO, 8 ,188eIN@IO 2190"0152 

8 WASHER@FL MTLC NO. 8 ,188"INWIO 21900152 

1 WASHER@RECTANGULAR 0,140 IN ID3 0,516 IN 060140 

4 FUSE 14 250V To 1,25X.25 UL 313001 

1 FUSE ,SA 250V TO 1,25X,25 UL 313,500 


S WASHERLK INTL T 4/2 IN ,SO0SeINeIC 2190"0068 

7 NUT@HEX@MET LKG 6832"THD 1 72eIN@THK 0510"0195 

1 SCREWeMACK 6032 ,625eINeLG PAN@NDePOZI ORDER BY DESCRIPTION 
b-) FOOT@RUBBERs ,290004,0930P,,1360I1A THAU 090320190 

7 


SCREweMACK 6032 ,S62eINeLG TReHD=PHL 


OROER By DESCRIPTION 


2 FRONT CASTING 070490“21050 
9 STOP=*PAPER 07040820760 
8 SCREW-MACH 6-32 PAN-HD-POZI 236020309 

S WASHER@FL NM NO, 6 gLUSINeID ,SeINwOD 3050=0766 

9 CABLE ASSEMBLY x#aXxI39 07040860914 
3 


CABLE ASSEMBLY 07044060914 


0 SOLENOIDe@RTRY 0491#0059 
8 BRACKET=SOLENOIO ASSEMBLY 07090200240 
2 PLUNGER END 07040#20870 
v) NUT# HEX 3248 ,062 X 1883 SST PSVT 0615=0005 


NOT ASSIGNED 


SLIDER BLOCKeYeAXI3 
NOT ASSIGNED 
WIPER ASSEMBLYayeAxI3 


07040020745 


070408604040 
HOOD@BLOCK 07046820002 
JACK@BNA SINGLE RED SLOR@LUGeTERM 1251°2101 


JACKe@BNA SINGLE BLK SLOR@=LUGeTERM 


1251=2102 
WINSTALLED aS NEEDEO,NOT ON ALL RECORDER 
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Figure 6-1. Main Frame — Model 7044B (Sheet 3 of 3) 
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Section VI 


Reference 
Designation 
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HP Part 
Number 


1510-20080 
07046840420 
310101792 
310101671 


310161261 
07046049410 
0370=1095 
295080043 
037083040 


037083002 
937003003 
3101=1701 
059000985 
051060195 


040320190 
2360090865 
305009399 
0360<0365 
2420-0003 


2199=#0003 
2190901588 
210082682 
07046860190 
07046=6990} 


310083083 
051080788 
2360-0117 
3101981604 
070448609605 


07040=21050 
1510=0041 

07044=00903 
07044200904 
07094~00911 
07044m0Ngi2 


07044000904 
3101-01702 


Cc 
D 


oe oagncom wocowu Me OoWw eomorto woevcso 
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Table 6-2. Control Panel Assembly — Model 7044B 


Description 


BINDING POST SGL THO#STUD BLK REN 
INSULATOR@=SINOING POST, RED 

SHITCH*TGL SLUBMIN SPOT 2a 250VAC 
CaPePUSHKRUTTCN RLACKy 4375eIN OTA 


SHITCHePA SPOT MOM 1A 115VAC 
INSULATCR#@ZERO CHECK 

KNOB@BASE 1/2 OAP ,25aINaID 
NUT@HEX@=DBL®CKAM 3/8=32=THD ,O9GeIN@THK 


khOgeBASE“cONCerTReAND= BAR 1/2 OBP 
KNOBeBASE@PTReAND®BAR 1/2 OBP ,25eINewlD 
SHITCH®TGL SUBMYIN SPOT ,024 20VAC/0C 
NUT@SPCLY {/4edQeTHO ,L2eINewThK ,35mA/F 
NUT@HEX®MET LKG 6@32"THD .172eIN@THK 


FOOT#RUBBER» 5290001 0 0930Py o1 S6DIA THRU 
SCREWeMACH 6032 ,S62eTelG T%eHDePHL 
WASHER@FL MTLC NO, © .143eIN@ID 
TERMINAL @SLDR LUG LKeWTG FORepbeSCR 
NUT@HEX@DBLECKAY 6=32eTHD ,094=IN@THK 


WASHER@=LK HLCL NO. 4 ,L15eIN@ID 
WASHER@=FL MTLC 5/16 IN ,375°IN=IO 
RESISTOR@vAR PREC Wa 10"TRY 10K 
ATTENUATOR ASSEMSLY 

SwEEP RATE ASSEMALY 


SWHITCHmROTARY 0,812 STRUT CTR SPCG; 3 
CLAMP=CARLE e25eNIA eS"HD ETH®CELL 
SCREW="ACK 6932 ,37S5"°IN@LG PAN@=HD@POZI 
SWITCHeTGL SUBKIN DPDT 24 250VAC 

LINE SNITCH ASSEMBLY 


FRONT CASTING 

RINDING POST SGL THO=mSTUD ALK ALK 
FRONT PANEL (ENGLISH) 

FRONT PANEL (METRIC) 

FRONT PANEL (OPT, 001) ENGLISb 
FRONT PANEL (OPT, 001) METRIC 


SUB@PANMEL 
SHITCHeTGL SUBMYN SPOT 2A 250VAC 


Model 7044B/7045B 


Mfr Part Number 


1510°0080 
07046890420 
310t"1702 
310191671 


310191261 
07046@u0u10 
037081095 

ORDER BY DESCRIPTION 
037083040 


037083002 
0370=3003 
3io01|1701 
059000985 
0510"0195 


090320190 
ORDER BY OESCRIPTION 
3050#0399 
0360"0365 
ORDER BY DESCRIPTION 


219020003 
219070188 
2100"26682 
07046860190 
07046860901 


3100=3083 

051080788 

ORDER BY DESCRIPTION 
3101¢1604 
07044860605 


07040=21050 
1510=0081 

07044800903 
07044=00904 
07044e00911 
07044a00912 


07044800901 
3101°1702 
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Figure 6-2. Control Panel 


— Model 7044B 


Section VI 


Section VI Model 7044B/7045B 


Table 6-3. Miscellaneous Parts — Model 7044B 


X AND Y ATTENUATOR ASSEMBLY PART NO. 07046-60910 


0698-6353 
0698-6627 
0698-6619 
0698-6320 
0698-6631 
0698-6347 
0699-0624 
0698-6305 
0698-6342 
0698-6343 
0698-6362 
2100-3917 
3100-1666 


R:Fxd Flm 50k ohms 0.1% 1/8 W 
R:Fxd Flm 25 k ohms 0.1% 1/8 W 
R:Fxd Flm 15 k ohms 0.1% 1/8 W 
R:Fxd Flm 5 k ohms 0.05% 1/8 W 
R:Fxd Flm 2.5 k ohm 1% 1/8W 

R:Fxd Flm 1.5 k ohms 0.1% 1/8 W 
R:Fxd Flm 1 k ohms 1% 1/4 W 


R:Fxd Flm 900 k ohms 0.1% 1/8 W 
R:Fxd Flm 90 k ohms 0.1% 1/8 W 
R:Fxd Flm 9 k ohms 0.1% 1/8 W 
R:Fxd Flm 1 k ohms 0.1% 1/8 W 
R:Var 5 k ohms 10 T 


S2a/b Switch, Rotary 


TRW, Inc. 
TRW, Inc. 
TRW, Inc. 
TRW, Inc. 
TRW, Inc. 
TRW, Inc. 
TRW, Inc. 
TRW, Inc. 
TRW, Inc. 
TRW, Inc. 
TRW, Inc. 
Spectro] 
Hewlett-Packard 


Oe oe el ol ood 


—~ _——— | 


— aaa —— a -- 


, a a | 


| - iia —- | 


a 

! 
0699-0724 R:Fxd Metal Flm 10 M ohms 0.1% 1/2 W TRW, Inc. 1 
0699-0725 R:Fxd Metal Flm 6 M ohms 0.1% 1/2 W TRW, Inc. 1 
0698-6537 R:Fxd Flm 2 M ohm 0.1% 1/2 W TRW, Inc. 1 
0698-6369 R:Fxd Flm 1 M ohms 0.1% 1/4 W TRW, Inc. 1 
0698-6632 R:Fxd Flm 600 k ohms 0.1% 1/4 W TRW, Inc. 1 
0698-6376 R:Fxd Flm 200 k ohms 0.1% 1/8 W TRW, Inc. 1 
0698-6358 R:Fxd Flm 100 k ohms 0.1% 1/8 W TRW, Inc. 1 
0698-6688 R:Fxd Flm 99.8 k ohms 0.1% 1/8 W TRW, Inc. 1 
3100-1665 Switch, Rotary Hewlett-Packard 1 

OPERATING SUPPLIES 
5080-3605 Slidewire Cleaner Hewlett-Packard 1 
1251-1029 Lock, Rack and Panel ITT Cannon 1 
1251-2368 Hood, Rack and Panel ITT Cannon 1 
1251-3062 Connector, Rack and Panel ITT Cannon 1 
07040-60918 Event Marker Assembly (Option 002) Hewlett-Packard 1 
5080-3655 Plastic Tip, Pen Assembly (Option 002) Hewlett-Packard Pkg of 5 
Se 


9270-1004 Chart Paper, English, Heavy 
9270-1005 Chart Paper, English, Light 


Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 


9270-1024 Chart Paper, Metric, Heavy 
9270-1042 Chart Paper, Metric, Light 


INK SUPPLIES (MAY BE ORDERED) 


5081-1191 Disposable Pen, Blue Hewlett-Packard 


5081-1192 Disposable Pen, Green Hewlett-Packard 
5081-1193 Disposable Pen, Black Hewlett-Packard 
5081-1190 Disposable Pen, Red Hewlett-Packard 


1530-1026 Ink Cartridge, Red (77 cc) (Option 002) Hewlett-Packard 
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Model 7044B/7045B Section VI 


Table 6-3. Miscellaneous Parts — Model 7044B | eo 


ELECTRONIC COMPONENTS/ASSEMBLIES 


07040-60570 Slidewire Assembly (19.2k) X-axis 
07040-60550 Slidewire Assembly (13.1k) Y-axis 
5080-8117 Slide Wiper Assembly (X-axis) 
07046-60440 Slide Wiper Assembly (Y-axis) 
07044-60500 Y-axis Amplifier Assembly — English 
07044-60100 X-axis Amplifier Assembly — English 
07044-60202 Power Supply Board Assembly 
(Does not include option parts.) 
TTL Board Assembly 
Time Base Board Assembly 
07044-60580 Y-axis Amplifier Assembly — Metric Hewlett-Packard 
07044-60590 X-axis Amplifier Assembly — Metric Hewlett-Packard 


MAIN FRAME COMPONENTS 


Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 


ee oe 


07044-60301 
07044-60400 


Hewlett-Packard 
Hewlett-Packard 


—— 


1251-2357 AC Receptacle Switchcraft, Inc. 
0491-0059 1 Solenoid Assembly Ledex 
07044-60510 Tl Power Transformer Hewlett-Packard 
5060-6608 X Motor Assembly Hewlett-Packard 
5060-6608 Y Motor Assembly Hewlett-Packard 
2100-2682 R13 = Potentiometer, 10k, 10 turn Beckman 


07040-60570 

07040-60550 

07040-60921 
4040-0879 


R14 =X Slidewire 
R14 _— Y Slidewire 

Clamp, Shipping 
Cover, Dust, Plastic 


Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
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Section VI Model 7044B/7045B 


Table 6-4. One Year Spare Parts List — Model 7044B 


07040-60100 


X-Axis Amplifier PCA 


2110-0003 Fuse 3A 250V Fast-Blow 
2110-0007 Fuse 1A 250V Slow-Blow 
2110-0043 Fuse 1.5A 250V Fast-Blow 


2110-0202 
1853-0036 


Fuse A 250V Slow-Blow 
Transistor PNP SI PD = 310MW 


A2R25,R41,R42 
A3R41,R42,R44 
A2R34,R50,R51 
A3R34,R45,R46 
A2R37 


0757-0279 Resistor 3.16K 1% .125W 


0757-0401 Resistor 1002 1% .125W 


two 


A3R37 2100-2497 Resistor - TRMR Top-Adj 1-TRW 2K 10% ] 
R11 2100-2682 Resistor — VAR Prec WW 10-TRN 10K 1 
ae 2100-3288 Resistor — VAR 10-TRN 2K 5% 
R10 2100-3675 Resistor — VAR W/SW 5K 10% 1 
R13 07040-60550 Y-Axis Slidewire Assembly 1 
R13 07040-60570 X-Axis Slidewire Assembly ] 
tai 1820-0269 IC GATE TTL NAND QUAD 2-INP 


rFONnrONrKO KR WON CO Hf WO 


1 

A4U3 1820-1270 IC MW TTL L MONOSTBL 1 
5080-8117 Wiper Assembly — X-Axis 1 

07046-60440 Wiper Assembly — Y-Axis 1 

3101-1702 Switch — TGL SUBMIN SPDT 2 

07046-60910 Attenuator Assembly X- and Y-Axis ] 

07046-60440 Wiper Assembly — Y-Axis 1 

3101-1702 Switch — TGL SUBMIN SPDT 2 

1 


07046-60910 


Attenuator Assembly X- and Y-Axis 
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Model 7044B/7045B 


——- OD NOU SWUN— 


vows Uw ue oO 


Reference 
Designation 


HP Part 
Number 


07040-60570 
1200-0092 
07040860580 
2510"0142 
2360-0203 
305000399 
236020121 


018002495 
05900e93A1 
305009392 
059080341 
07040800240 


038000310 
038080771 
236000183 
0704420140 
305009774 


305900775 
506006627 
1600-0252 
07045e60140 


07044¢60260 | 


2360e0)13 


07048260040 | 5 
O70U5Hb6910¢ 
07045860090 


O7045"60110 


258020006 
070458604035 
040302030335 
236020291 


07041020075 
236020197 
059080381 
140060867 
1490580030 


5060<9767 


07040m00417 
07040800016 
219080303 
251000020 


Table 6-5. Main Frame — Model 7045B (Sheet 1 of 4) 


Description 


X-AXIS SLIDEWIRE ASSEMBLY (19.2K) 

WASHER, SHOULDER 0.375 OD, 0.187 CHK 
CASTING@”AIN FRAME 

SCREWaMACH Be32 2,125"IN@LG PANeHDePNZI 
SCRE“*@MACK 6°32 ,625"]4=LG Pan@HOePOZI 
WASHER@FL MTLC NO, 6 ,1d3eIN@ID 
SCREN=”aCch 6°32 ,S@1'@LG PaAnwHnDePOZ] 


CAPACTTCR@FAD ATIOUFS75=10% “Ovo 4L 
NUT HEX eM s/L KAR Ka Z2mTHOD alee Nalin 
YASHER@FL MTILC 1/4 I% ,2be]NelN 
NUT@HEXa 4 /LKHR GSe32eTHD .{2eT Ne THK 
BRACKET@SUPPCRT 


STANDOFFERVTSON ,TSSINWLG be32THO 
STANDOFF eRYTGO’ ,625aI%elLG 6a 32THO 
SCREw=YACH 6932 ,375"IN@LG 82 EG 
WASHER eFLAT 

WAShER OFL NY Lis16 IN eTelNelo 


e7TeINeIC 


e258IN@LG PAN@eHD=POZI 
BOARD (ENGLISH) 
AMARO (METRIC) 
BOARD (ENGLISH) 
BOAI0 (METRIC) 
IGhEO 
NUTaHE Kas s/LXAR BeS2eTHD o 125 eT Na THK 
BOTTOM COVER 
FOOT=RUSBER 
SCREFeMACH 6232 ,SeltelLG PANennePOZ] 


BUSHKINGeEXSAXTS SERVO WYOTOR 

SCREWeMACH 6032 ,37SeINaLG PANeHDePOZ] 

NUT@HEX@W/LKAR Ge32°THD ZL2°INSTHK 

CLIPeCMPNT 1,1801,58=01A ,75an0 STL 
STAND 3eINen 13,75eIN@O04eLG SST 


ASSYItFM 

SICE TRIM 
Leh. SIDE TRIM 
WASHER@FL NM NO, 10 ,19b6eI*%eI0 
SCREM=™aCcH 8932 ,37S#IN@LG TReHD=PHL 


Mfr Part Number 


07040-60570 
ORDER BY DESCRIPTION 
07090060580 

ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 
305080399 

ORoOER BY DESCRIPTION 


0180°2495 

OROER BY DESCHIPTION 
305000392 

ORDER @Y DESCRIPTION 
07090900240 


ORDER BY DESCRIPTION 
0380*0771 

ORDER BY DESCRIPTION 
07091820140 
305000774 


305020775 
$060°6627 
1600-0252 
07045-60140 
07044060200 


ORDER BY OESCRIPTION 
07045860080 
07045=60100 
07045860090 
07045=@40110 


ORDER BY DESCRIPTION 
07045=60435 
0903=030335 
ORDER BY CESCRIPTION 


07041#20075 

ORDER BY DESCRIPTION 
ORDER gY DESCHIPTION 
1400*0867 

1490°0030 


5060°0767 
07090800417 
07040e00a016 
219020303 

ORDER BY OCESCRIPTION 
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Figure 6-3. Main Frame — Model 7045B 
(Sheet 1 of 3) 


7045-D-5-1 
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Section VI 


Reference 
Designation 


6-14 


HP Part 
Number 


07000=60918 
S080e8117 
051680004 
236000117 


236000119 
125120218 
125183162 
125i1=3122 
051000195 


305000399 
2190=0007 
236000203 
040380190 
236020085 


038001023 
036000769 
305000399 
2190=0007 
059000361 


07045~60070 
07045~60120 
236000113 
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Table 6-S. Main Frame — Model 7045B (Sheet 2 of 4) 


Mfr 


Description Code 


EVENT MARKER ASSEMBLY COPT, 902) 

WIPER ASSEMBLYeYeAXIS 

SCRE*=MACH 0980 ,125"INeLG PatheHD@SLT 
SCREWeMACH 6032 ,37S5eI%elLG PANeHDePOZI 


SCREMeMACK 6032 ,G3BaTNeLG PANwHDHePOZI 
LOCK=SUBMIN D CONN 

CONNECTOR 37=@PIN F AMPHENOL 17 
CONTACT®CONN U/weaHPHel7 FEM CRP 
NUT@HEXeMET LKG 60328 THD ,172eT Na THK 


WASHER@FL MTLC NO, 6 ,LU3eINwID 
WASHER®LK INTL YT NOg 6 ,191"IN@ID 
SCREW=eMACH 6032 ,625eINeLG PANeHOePOZI 
FOOT@RUBBER» 6290007 e093SDP, e15601A THRU 
SCREWeMACH 6032 ,562=INeLG TReHD@PHL 


STANDOFFeRVTsON 1, 625eIN@eLG ba32THO 
STANDOFFeRVT@ON 1,75*IN@LG 6832THD 
WASHKER@FL MTLC NO, 6 ,143eINeID 
WASHER@LK INTL T NO, 6 ,141=IN@ID 
NUT@HEX@h/LKKR 6e32eTHD oi 2eINaTHK 


TTL BOARD (OPT, 039) 
TIME BASE BOARD (a/0 RY, Ril) 
SCREWMeMACH 6032 ,25eIN@LG PANeHDePOZI 


Model 7044B/7045B 


Mfr Part Number 


07090060918 
5060-86117 

ORDER BY OESCRIPTION 
ORDER BY DESCRIPTION 


ORDER BY DESCRIPTION 
1251°02168 
V25i93162 
1eSie3i22 
051000195 


305020399 
219020007 
ORDER BY DESCRIPTION 
090320190 
ORDER BY DESCRIPTION 


ORDER BY DESCRIPTION 
0380°0789 
3050#0399 
219020007 
ORDER BY DESCRIPTION 


07045860070 
07045=60120 
OROER BY DESCRIPTION 
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Section VI 


Une 


© anous 


Reference 


Designation 


HP Part 
Number 


057080125 
07040869551 


0510-0242 
07040820730 
236000207 
2420"0016 
219000105 


236020183 
2190-0179 
070490=20600 
2360-0420 


07040860830 
219080108 
220080191 
07090840040 


5060-6606 
3050-0393 
07040829950 
07049800200 
196021248 


2360-0221 
07040=60670 
07040820620 
0362600191 
07040840020 


090580442 
0516=9095 
508008117 
051980198 
07040=69680 


236000318 
07040=00020 
0704060520 
236080201 
090580363 


07040=29560 
0890-0349 
146001253 
07040069916 
070400=60917 


07040=60550 
07040=820160 
07040-20540 
2200-0138 
07040860913 


07040=00299 
2260-0001 
2190-0004 
07040040080 
07040=20610 


07041860001 
596101190 
506101191 
506101192 
506101193 


07044609999 
07044=200910 
243000094 

07040069570 


07040609030 
146981252 


236009117 
97040820650 
236020199 
97080-29670 
07040829200 
295020072 
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Table 6-5. Main Frame — Model 7045B (Sheet 3 of 4) 


Nenu Pues eo 


Mfr 


Description Code 


SCREKeYACH UmdQ ,188aleLG BOGeHOeSLT 
GEAR DRIVE#YeaxyS 
NOT ASSIGNED 


RETAINER-RING .5-IN-DIA 

RETAINER@Y@axIS GEAR ORIVE 

SCREWeMACH 6032 ,875eINeLG PANsHD=POZI 
NUTSHEX@DBLeCHAM b6832eTHD ,062"IN@THK 
WASHER@LK HLCL NO, 6 ,14,eINeID 


SCREWeMACK 6032 ,375=INealG 82 DEG 
WASHER-LK _.142-IN-ID 

WASHER@MOQTOR BLOCK 

SCREW=¥ACH 6832 ,312“IN@LG TR=HD=POZI 
NOT ASSIGNED 


NOT ASSIGNED 

MOTOR BLOCK=Y<aRM 

WASHER=LK HLCL NO, 4 ,1{SeINwIO 
SCREW=Mach 4040 ,312"TN@LG PAN@=HD@=POZI 
CLAMPewSERVO MOTOR 


SERVO MOTOR, Y AXIS 

WASHER@FL MTLC NO, 6 ,14jeINeID 
WASHER-FL .13-IN-ID 

BRACKETeTRAILING CABLE 

SPRING@EXT o312eIN@=OD Lée]veCseLG MUA 


SCREm="acK 6832 2,5"IA\"LG Pavenn=PO7Z] 
SLIDER BLOCKexXeaxIS 

SLIDER RODexAxyS 

SLEEVE=METAL ,125000 BRS ,07eID0 ,2810LG 
TIGKTENER@CABLE 


O=RING eSB9" Nery eO7@IN@XSECT#pIA NTRL 
SCREW=aMACK 0080 el S8BalTtelG PANeHDeSLT 
aIPER assy 

NUT@HEX@DBLeCKAM 0@800eTH!) ,OUTmINe THK 
4IPER BLOCK 


SCREVerACH 6632 1,87S5@IN@LG PateHp=POZ] 
BUMPEReXeAXIS SLIDER BLOCK 

AUTOGRIP PLATEN 

SCREWeMACH 6032 ,5SeINelLG PANeHDePOZT 
ORIG e239@IN@D -O67T=IN@XSECT@DIA NTAL 


SLIDER ROD#YeaXxyS 

TUBING-FLEX .057-ID 

SPRING#EXT ,09SeIN@UD MUN OIL CTO 
SCALE@#YeAXIS (ENGLISH) 
SCALE*YeaXxIS (METRIC) 


SLIOEMIRE ASSEMRLY®@Y=AXI3 

PULLEY STUD 

PULLEY IDLER#YeaXxIS 

SCREWeMACH Qed ,186=IMeLG UNCT 100 DEG 
CABLE ASSEMBLY=yYeaXIS 


BRACKET@CABLE 

NUT-HEX 4-40-THD .094-IN-THK 
WASHER INTL T NO.4 115-IN-ID 
CAPwEND 

WHEEL@END CAP 


PEN HOLDER ASSEMBLY 
KEY CAP 
KEY CaP 
KEY CAP 
KEY CaP 


REAR HOOD ASSEMBLY CEAGLISH) 

REAR HOOD ASSEMBLY (METRIC) 
SCRE“="Ach 6832 ,S@I"eLG TRekp=PHL 
SLIDEWIRE ASSEMBLY@x"4XTS (19,2k) 
"0T S48SIGNEO 


"GT ASSIGNED 

“0T ASSIGNED 

PEN LIFT ASSEMBLY 
SPRINGSEXT .3iezyieNn SUH 
“LOT ASSIGNED 


SCREMeMACH 6032 375m] tel G PaherNaPOZI 

PaPeR STOP 

SCRE e¥ACK 6032 ,U38@INeLG PAN@HKOePOZI 

YeAReY SUPPORT 

NUT*HOOC 

HUT@HEX@CBL=CHAM 1/4e32aTHO ,0b62=1 N= THK 


Model 7044B/7045B 


Mfr Part Number 


ORDER BY DESCRIPTION 
07040860551 


0510-0242 

070490=20730 

ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 
219020105 


ORDER BY DESCRIPTION 
2190-0179 

07040=20600 

ORDER BY DESCRIPTION 


07040#60830 
2190"0108 

ORDER BY DESCRIPTION 
070490840000 


5060"6608 
3050-0393 
07040820950 
07040=00200 
1460"1248 


ORDER BY DESCRIPTION 
07040=60670 
07040820620 
036260194 
07040840020 


0905=0442 

ORDER BY DESCRIPTION 
5060"A117 

ORDER BY DESCRIPTION 
07040=69680 


ORDER BY DESCRIPTION 
070490=90020 
07040=60520 

ORDER BY DESCRIPTION 
090580363 


07090220560 
0890-0349 
14960={253 
07040060916 
07040=60917 


07040=60550 
07090020160 
07040-20540 

ORDER BY DESCRIPTION 
070400609433 


07040=00290 

ORDER BY DESCRIPTION 
2190-0004 

07040240080 
07040=20610 


07041860001 
508101190 
Soere1i9) 
508191192 
506191193 


07044800909 
07044800910 
ORDER BY DESCRIPTION 
97040=60570 


07040=60030 
1460-1252 


ORDER BY DESCRIPTION 
07040"20650 
CROEK RY DESCRIPTION 
07040829670 
07040=20200 
ORDER BY DESCRIPTION 
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Model 7044B/7045B 


Table 6-5. Main Frame — Model 7045B (Sheet 4 of 4) 


HP Part 
Number 


Reference 
Designation 


oe) 


- a Mfr 
Qty Description Code 


Mfr Part Number 


1600-9065 2 RETAINER RING 16000065 
07040200210 | 2 aINE GUIDE 07040200210 
0359009351 1 NUT*HEX@n/LKWR GeS20THD ,L2eIKeTHK ORDER BY DESCRIPTION 
2360-0229 1 SCREW PAN POZI 2360-0229 

062447296 2 SCHEM@TPG 6832 ,25=IN@LG PAN@KD@POZI STL 0624=0206 


0704660410 3 ORXIVE GEAR ASSENBLY 07040860710 
07040820520 | 9 SLEEVEsIPLER PULLEY 07040820520 
07040-60840 5 IOLER PULLEY 07040#60217 
219020151 7 WASHER@FL MTLC NO, 8 1 7GeINaID 2190°0151 
305009139 6 “MASHER@FL “TLC NO, & 1720 TN@ID 3050°0139 


07040069580 | S CASTING#HAINPRAWE 07040=60580 
220060165 6 SCREWeMACH Gadd ,25eI%elLG 82 DEG ORDER BY DESCRIPTION 
236000113 2 SCREW=*ACK 6232 ,25*IN@LG PaNeHp=POZI ORoeR BY DESCRIPTION 
0510<0790 A CABLE CLAMPeHFCL ,312eD0IA ,312=en9 STL 054020790 
07040#00140 | 7 GUARD@TRAILING CABLE ASSEMALY 070490=00140 


07040009030 | 8 GUIDE=TRAILING CAALE SPRIAG 07040=0900050 
070448260996 | 3 BRACKET ASSE”BLYe POKER 07044260906 
2110-04965 8 FUSEHOLCER CAP EXTR PST BAYONETS 208 21100065 
211080470 5 FUSEHOLDER BODY EXTR PSTy BAYONET, TNO 3450030010 
211080467 0 FUSEHOLCER COMPQNENT wEX NUTS 1/2828 211020067 
2190020152 6 WASHEReFL MTLC NO, 8 ,188eINeID 219000152 
2190«0152 8 WASHER@FL MTLC NO, 8 ,186eIN@ID 219020152 
219000452 1 WASHKER@RECTANGULAR 0,140 IN IDy 0,516 IN 06=140 
2110#0007 4 FUSE 1A 250V To 1,25X.25 UL 313001 
211080202 1 FUSE ,.SA 250V Th 1,425X,25 UL 313,500 


2190-0068 S sASWER@LK INTL TY 172 IM ,5O0S@]NeIO 219020068 
051080195 7 NUT@HEX@MET LKG 60e32eTHD 1 72eIN@TKK 051000195 
236020203 1 ScREW=MacH 6232 ,625"IN@LG PAkK=HD=POZI ORDER BY DESCRIPTION 
0903020190 5 FOO TeRUBAER, .29000,,0930P,,156UVUIA THRU 040380190 
236020085 7 SCREMeMACH 62932 ,S5S62eIN@LG T2etD=PRL ORDER BY DESCRIPTION 


07040-20170 5 FRONT CASTING 0704021050 
0704020760] 9 STOPaPAPER 07040620760 
236000309 8 SCREW-MACH 6-32 PAN-HD-POSI 23600309 
305000766 5 WASKER@FL NM NO, 6 glide VeIO ,SeIN@00 3050"0766 
07040860910] 9 CABLE ASSEMBLY XeAXIS 07090860914 
07041-60009 4 CABLE ASSE*BLY 07041-60009 


0491=0059 0 SOLENOID@RTRY 04910059 
07040809240 | 8 RARACKET@eSOLENOID ASSEMBLY 07040000240 
07040820870 | 2 PLUNGER END 07040620870 
061580005 9 NUTy HEX 3048 ,062 X ,1887 SST} PSVT 0615-0005 


NOT aSSIGNED 


07040-20745 


BLOCK-Y SLIDER 


0 07040-20745 
1353-4252 4 TRANSISTOR PNP SI ID-E PD=150V FT=40HZ 1353-4252 
1854-0063 7 TRANSISTOR NPN 2N3055 SI ID-3 PD=115V 2N3055 
0340-0774 7 INSULATOR-XSTR TFE 0340-0774 


2200-0170 3 SCREW-MACH 4-40 .625-IN-LG 82 DEG ORDER BY DESCRIPTION 
1200-0461 4 SOCKET-XSTR 2-CONT TD-3 SLOW-EYE 1200-0461 

2190-0108 4 WASHER-LK HLCL NO.4 .115-IN-ID 2190-0108 

2260-0001 5 NUT-HEX-DBL-CHAN 4-40-THD .074-IN-THK 2260-0001 

07041-20020 5 STANDOFF 


07041-20020 


1410-0269 5 BALL BEARING 1410-0269 
07046-60440 2 WIPER ASSEMBLY, Y-AXIS 07046-60440 
07046-20002 8 HOOD-BLOCK 07046-20002 
1251-2101 ie} JACK-BNA SINGLE RED SLDT-LUB-TERM 1251-2101 
1251-2102 1 JACK-BNA SINGLE BLK SLDR-LUG-TERM 1251-2102 
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Figure 6-3. Main Frame — Model 7045B 
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Table 6-6. Control Panel Assembly — Model 7045B 


Reference 
Designation Qty 


1510=0080 
07046840020 
310181702 


eco 
- 
@oer 


3BLO1eL{ 671 
310101261 
07046840104 
037081095 
295000043 


@owonv 
eonann 


037003040 
037003002 
0370-3003 
310101701 
059080985 


-OoWUD 


051080195 
040360190 
2360-0085 
305080399 
036000365 


f5conmuin 


242020003 
219020003 
219060148 
210082682 
07046860910 


NNNUM Wen NwN Nee 


-noaon 


07046060901 
310003083 
051000788 
236000117 
3101016040 


“ceno 
Ud ee 


07044860605 
07040821050 
1510-0081 

07044"00903 
070409800904 
07004-00911 
0704a=00912 


oe oe 


07044200903 
310101702 


9 
2 
i 
a 
5 
a 
5 
2 
0 
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Description 


BINDING POST SGL THD#STUD BLK RED 
INSULATCR@BINDIAG POSYs REO 
SWITCHeTGL SUBKI" SPDT 2A 259VAC 


CAPaPLISKBUTTON ALACKy ,375eI% NIA 
SnITCr@Ppa SPCT NOM 14 115VaC 
INSULATOR@ZERO CHECK 

KNOB@BASE 172 ORP e25"IN@IO 
NUT@HEX@DBLaChKAM 3$/Ba32eTKD ,O9UalT Ne THK 


KNOB@BASEsCONCePTReAND@BAR 1/2 ORP 
KNOB@BASE@PTREAND@BAR 1/72 OBP .25=INeIO 
SwITCHeTGL SLAM SPDT 024 20VAC/0C 
NUT@SPCLY 1/9@40@eTHO ,12eINeTKK ,35eA/F 


NUTSHEN@MET LKG 6e32"THD ,172eIN@THK 
FOOTeRUBBER, ,29000,,0930P,,156014 THRU 
SCREW=KMACH 6932 ,S62".N@eLG TReHD=PHL 
WASHER@FL “TLC NO, 6 ,143eIN@ID 
TERMINAL@SLOR LUG LK*¥TG FOR=86"@3CR 


NUT@HEX@®pBLeCHAM 6832eTHD 094M Ne THK 
WASHER@LK HLCL NO, 4 ,115eINawID 
WASHER@FL MTLC 5/16 IN ,375eIKeI0 
RESYSTOR*eVAR PREC WA JO0eTRN 10K 
ATTENUATOR ASSEMBLY 


SWEEP RATE ASSEwBLY 

SWHITCHeROTARY 0,612 STRUT CTR SPCGy 3 
CLAMP=CABLE e25eDIA oS*hD ETH@CELL 
SCREWeMACH 6032 ,375mINeLG PANeHDePOZI 
S*ITCH*TGL SUBHIN DPOT 2a 250vac 


LINE SWITCH ASSEMBLY 

FRONT CASTING 

BINDING POST SGL THO*STUD BLK BLK 
FRONT PANEL (ENGLISH) 

FRONT PANEL (METRIC) 

FRONT PANEL (OPT, 001) ENGLISH 
PRONT PANEL (OPT, 001) FMETRIC 


SUB=PANEL 
SwITCHeTGL SUBMIN SPOT 2A 250VAC 


Mfr 
Code 


Model 7044B/7045B 


Mfr Part Number 


13100080 
07046040020 
3101"1702 


3101°1671 

310181261 
07046800104 
0370*1095 

ORDER BY DESCRIPTION 


037083040 
0370#3002 
0370=3003 
310101701 
059080985 


051980195 
040320190 
ORDER BY DESCRIPTION 
305090399 
0360"0365 


ORDER BY DESCRIPTION 
219020003 

219000188 

210002682 
07046=60910 


07096=60904 
3100"3083 

0510#0788 

ORDER BY DESCRIPTION 
3101°1604 


07044260605 
07040021050 
1510=0081 

07044800903 
07044800904 
O704Ge0 0911 
07004m00912 


07094000901 
3101°1702 
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Figure 6-4. Control Panel — Model 7045B 
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Section VI Model 7044B/7045B 


Table 6-7. Miscellaneous Parts — Model 7045B 


X AND Y ATTENUATOR ASSEMBLY PART NO. 07046-60910 


@ 


0698-6353 
0698-6627 
0698-6619 
0698-6320 
0698-6631 
0698-6347 
0699-0624 
0698-6305 
0698-6342 
0698-6343 
0698-6362 
2100-3917 
3100-1666 


0699-0724 
0699-0725 
0698-6537 
0698-6369 
0698-6632 
0698-6376 
0698-6358 
0698-6688 
3100-1665 


R:Fxd Flm 50 k ohms 0.1% 1/8 W 
ae R:Fxd Flm 25 k ohms 0.1% 1/8 W 
R3 R:Fxd Flm 15 k ohms 0.1% 1/8 W 
R4 R:Fxd Flm 5 k ohms 0.05% 1/8 W 
RS5 R:Fxd Flm 2.5 k ohm 1% 1/8W 
R6 R:Fxd Flm 1.5 k ohms 0.1% 1/8 W 
R7 R:Fxd Flm 1 k ohms 1% 1/4 W 
R8 R:Fxd Flm 900 k ohms 0.1% 1/8 W 
R9 R:Fxd Flm 90 k ohms 0.1% 1/8 W 
R10 R:Fxd Flm 9 k ohms 0.1% 1/8 W 
Rll R:Fxd Flm 1 k ohms 0.1% 1/8 W 
R:Var 5 k ohms 10 T 


Rl R:Fxd Metal Flm 10 M ohms 0.1% 1/2 W 
R2 R:Fxd Metal Flm 6 M ohms 0.1% 1/2 W 
R3 R:Fxd Flm 2 M ohm 0.1% 1/2 W 

R4 R:Fxd Flm 1 M ohms 0.1% 1/4 W 

RS R:Fxd Flm 600 k ohms 0.1% 1/4 W 

R6 R:Fxd Flm 200 k ohms 0.1% 1/8 W 

R7 R:Fxd Flm 100 k ohms 0.1% 1/8 W 

R8 R:Fxd Flm 99.8 k ohms 0.1% 1/8 W 

Sl Switch, Rotary 


OPERATING SUPPLIES 


TRW, Inc. 


TRW, Inc. 
TRW, Inc. 
TRW, Inc. 
TRW, Inc. 
TRW, Inc. 
TRW, Inc. 
TRW, Inc. 
TRW, Inc. 
TRW, Inc. 
TRW, Inc. 


Spectrol 


Hewlett-Packard 


TRW, Inc. 
TRW, Inc. 
TRW, Inc. 
TRW, Inc. 
TRW, Inc. 
TRW, Inc. 
TRW, Inc. 
TRW, Inc. 
Hewlett-Packard 


Pan a ee Oe NO 
j 
! ' 


07040-60918 


5080-3605 
1251-1029 
1251-2368 


1251-3062 


5080-3655 


Slidewire Cleaner 

Lock, Rack and Panel 

Hood, Rack and Panel 

Connector, Rack and Panel 

Event Marker Assembly (Option 002) 
Plastic Tip, Pen Assembly (Option 002) 


GRAPH PAPER — ENGLISH AND METRIC 


Hewlett-Packard 
ITT Cannon 
ITT Cannon 
ITT Cannon 
Hewlett-Packard 
Hewlett-Packard 


— ee 


Pkg of 5 


9270-1004 


9270-1005 


9270-1024 


9270-1042 


Chart Paper, English, Heavy 
Chart Paper, English, Light 
Chart Paper, Metric, Heavy 
Chart Paper, Metric, Light 


Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 


INK SUPPLIES (MAY BE ORDERED) 
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5081-1191 
5081-1192 
5081-1193 


5081-1190 
1530-1026 


Disposable Pen, Blue 

Disposable Pen, Green 

Disposable Pen, Black 

Disposable Pen, Red 

Ink Cartridge, Red (77 cc) (Option 002) 


Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
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07040-60570 
07040-60550 
5080-8117 
07046-60440 
07045-60090 
07045-60080 
07044-60202 


07045-60115 
07045-60070 
07045-60110 
07045-60100 


1251-2357 
0491-0059 
07045-60140 
5060-6627 
5060-6608 
2100-2682 
07040-60570 
07040-60550 
07040-60921 
4040-0879 


Table 6-7. Miscellaneous Parts — Model 7045B (Continued) 


ELECTRONIC COMPONENTS/ASSEMBLIES 


Slidewire Assembly (19.2k) X-axis 
Slidewire Assembly (13.1k) Y-axis 
Slide Wiper Assembly (X-axis) 

Slide Wiper Assembly (Y-axis) 

Y-axis Amplifier Assembly — English 
X-axis Amplifier Assembly — English 
Power Supply Board Assembly 
(Does not include option parts.) 
TTL Board Assembly 

Time Base Board Assembly 

Y-axis Amplifier Assembly — Metric 
X-axis Amplifier Assembly — Metric 


MAIN FRAME COMPONENTS 


AC Receptacle 

Solenoid Assembly 

Power Transformer 

X Motor Assembly 

Y Motor Assembly 
Potentiometer, 10k, 10 turn 
X Slidewire 

Y Slidewire 

Clamp, Shipping 

Cover, Dust, Plastic 


Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 


Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 


Switchcraft, Inc. 


Ledex 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Beckman 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
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Table 6-8. One Year Spare Parts List — Model 7045B 


0698-3437 Resistor 13322 1% .125W 


Reference 
Designation 


A2R43,R44 


A2Q8 1854-0072 Transistor NPN 2N3054 SI PD =25W 
A2Q5 3 = 
A304 1854-0087 Transistor NPN SI PD = 360MW 
BAQ6 1854-0090 0 T istor NPN SI PD =1W 
A307 - ransistor 
A2Q12 > : = 
A3Q10 1854-0215 1 Transistor NPN SI PD = 350MW 
A1Q7 1854-0370 9 Transistor NPN 2N5294 SI PD =1.8W 
) 
oer 1855-0376 7 Transistor — JFET Dual-N-Channel SI 
A3CR6,CR7 1901-0044 5 Diode —- Switching 50V SOMA 
A3CR5 1901-0638 3 Diode — FW BROG 100V 4A 
A3UR8,UR9 1902-0202 9 Diode — ZNR 15V 5% PD=1W 
A3UR6,UR7 1902-3110 4 Diode — ZNR 5.9V 2% PD = .4W 
A2UR4,.URS5 1902-3172 8 Diode — ZNR 11V 2% PD=.4W 
A3UR4,UR5 1902-3191 1 Diode — ZNR 13V 2% PD=.4W 
A2UR8 ,.UR9 1902-3214 9 Diode — ZNR 16.2V 2% PD= 4W 
¢, 
sae 0757-0394 0 Resistor 51.1Q2 1% .125W 
A2R54,R55 . 
A3R49.R50 0757-0401 Resistor 1002 1% .125W 
A2Q9 1853-0303 Transistor PNP 2N5956 SI PD =150W 
A2Q10 


1854-0039 Transistor NPN 2N3053 SI PD=1W 


A2Q8 


1854-0063 Transistor NPN 2N3055 SI PD=115W 
2110-0465 Fuse Holder Cap, Bayonet 

2110-0470 Fuse Holder Body, Bayonet 

3101-1261 Switch — PB SPDT MOM 

3101-1604 Switch — TGL, DPDT, ON-N-ON 
3101-2269 Switch — TGL, SUBMIN DPDT 
5080-8117 Wiper Assembly — X-Axis 


07040-60550 
07040-60570 
07040-60580 


Y-Slidewire Assembly 
X-Slidewire Assembly 
Casting, Main 


RODWOKNAHADOWAARNWOK DAK ANON AN DW O 
eee ee ee ee ee ee ee ee ee el el el 


07040-60670 Block, X Slider 
07040-60830 Block, Motor 
07046-20490 Gear, X-Axis Drive 
07046-60410 Gear Drive Assembly 
07046-60440 Wiper Assembly 
0160-4003 Capacitor-Fxd .056W 50 Vdc 
0370-3040 Knob - Base .5 OB 
0370-3002 Knob - Base - Conc 
0491-0059 Solenoid — RTRY 
0683-0515 Resistor 5.12. 5% .25W 
1251-3062 Connector; 37-Pin 
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REFERENCE DESIGNATIONS 


Artiainis sbactevins tagvasdeeeseee assembly Bissecsanyssapasasceoa miscellaneous Fr ceraeaesccna electrical:cornnectOr  —“Vissecasesccvterrvarcaateiowes electron 
Pu Dakvan pucagsasesiesneate attenuator; electrical part (movable portion): tube 
isolator; termination Fy peatueasecansoneacaceagegessoaveneas fuse plug VR Scacvensarcuasvonmpsense voltage 

Bis Nava sscstversceossbanaed fan; motor Fees ssicerawapeewaantncaucasseteeanee filter Oe canata eoteiinen transistor: regulator: 
MM sectaussa seeker seenaeuss parece battery hardware SCR: breakdown 
capacitor circulator triode thyristor diode 

nico Ghids Hach ses Ste savin arin coupler electrical connector Be rcckeSes ita ms sdceaaneesocs TESISUOL W. siimnnwirnagutanane ier 
sdaagdaeadacaaavisete eaiaaree™ diode: (stationary portion) Rin seeeeeeee. thermistor transmission path: 
diode thyristor: varactor jack SSuacaecencotseaceiec shite toed switch wire 

DG aisc0s . directional coupler relay Tig ssvanchsvnt viversocsets transformer csstacmmssiinaehasbinencnavane apes socket 
DD issessakesnrcucesteseuaes delay line [est id tale cadens Seaisishiaeaineees coil UB sep cactinenstsves terminal board Y, phedvsbanhetatienpapeehied crystal unit 
DS... aNMuUNicator inductor TG tsvedesonennores thermocouple (piezo-electric or 
signaling device Miles sgecacecateataeazapeattescasrae metre MD Pieviceotacvandisducseaate lest point quartz) 

(audible or visual): MiB asaistscaieasensys miscellaneous LU errr rere integrated circuit: Li Gs ubiebsansanidssoonee tuned cavity: 

lamp: LED mechanical part microcircuit tuned circuit 


ABBREVIATIONS 


AN cco peas vocninedeapaeaureenes ampere GOM Py cxarescunaance COMPOSITION — FF Lae eeseeceseeeeesseeeceeeeeeeeee Farad = LC... eee eeeeeeeeseeeeee inductance- 
ac illernating current COM PIE aesrcssareests complete BE Tic cecwsestpscacsas o> field-effect capacitance 
AC Savvis thas pepsese accessory GOWNING ic tcnesiasees cae connector transistor BED cssice light-emitting diode 
ADJ. Ceavana adjustment (4 AE ele cadmium plate FEUD each nusssiscnscowsnivacs flip flop | | SR Shen athe low frequency 
AD ....analog-to-digital CR sccisecec cathode-ray tube IG ncssboscwibonstbedieatauionesiare long 
A Bivens ....audio frequency CT rseecsce complementary LET ctenaniheostoneateinsaiie left hand 
AFC ........cccceeeeeeee.. aUtOMatiC transistor logic BiM 2isvtencsecaredesavave frequency BSLIE eis oseacbucectieasaceabetts limit 
frequency control OW eteansasacees continuous wave modulation LATIN eseoabocsaseesovnints linear taper 
AGC.iicous automatic gain CS sodiv<idasuepscasevessessecs clockwise PP icacsvondesuscuassangie front panel (used in parts list) 
control CIN Ss caved Sate sazeesessces centimetre FREQ wecesasescescsesse frequency Lincs jessie tease ecatobagaeaa linear 

daatailescasa anaes aluminum D/A............digital-to-analog EXD ciiescussarsss seseeee fixed LK WASH......... lock washer 
automatic level ABM e osc ccicacsvacsnessaaccarans decibel es acaressssaversetesinp vetenticsis gram BOL ssee500 low: local oscillator 

control GBMkcscsiecessese decibel referred GEciccdccssetsree - germanium LOG. logarthmic taper 

AIM as foes chic saccesgeest amplitude to 1 mW GHZ a2. ..-. gigahertz (used in parts list) 
modulation Oe ncccigicsscevecsese direct current ( €] SER er ree ee Te glass LOB avcscisrenseceatoncs logrithm(ic) 

AIM PL. cscsissescasecsarend amplifier EBs os cs sasssacascoaseaceastavs degree GRD...... ground(ed) LCDI prcconscasaze low pass filter 
APCs. ean automatic phase (temperature interval) Hi fests ssessecesacsiecsserm inns henry low voltage 
control or difference Bide svascos bad decree sonnersncuedeus hour Ve es Ppoagee code metre (distance) 

isnsasdacvonabuassenee assembly wi? vs.e-- degree (plane angle) HET. .. heterodyne MA............++-++---- Milliampere 

.. auxiliary TS nec pa ctustoatevaont degree Celsius HEX. c.scscscsecsssscecisas hexagonal WEAK. wap svenesmucsusizeds maximum 

de vietdgivacdatvasevsacoste average (centigrade) HD...... sovpsuanpapacse MEAG MiQD .ncnceresscssevesssensess NMCZONI 
AW .Gis. cesscassesk American wire sl monterey degree Fahrenheit FID W aiscivesesssscsnssess hardware WEE Givspcsosototnribiaonse meg ( 10°) 
gauge OK cseveusseuvertuces degree Kelvin HF scree .. high frequency (used in parts list) 

BAL hépicicssvcctesssvsvoess balance DEP C casissss deposited carbon Ge ivcsssccvasicsssasssasense mercury MET FLM............ metal film 
BE Disyyccsssseiies binary coded DIET 3. dcvcsosecveasves estes detector Hilsacestazsskecssecacpovseseanessves high MET OX......... metallic oxide 
decimal GUAT ccrces cacestsveaneecesi diameter HP iderdeszezet Hewlett-Packard NMP cceskeses medium frequency: 

BD os dictickiscssccnanviedceees board DL Asvccecccsanssssaaversnass diameter HIP FP iscsussescazscs high pass filter microfarad 
BE (CU cassuvesvarasensees beryllium (used in parts list) URS s saesatntscscimvcaneguasonrse hour (used in parts list) 
copper DIFF AMPL....... differential (used in parts list) MIE Riss cuscrcenaae manufacturer 

BEO i .scesssoozseas beat frequency amplifier TIN skeccesssceoescveyess high voltage MBeicnse milligram 
oscillator IV. csv atzensdenszensonnnesene division EA Zecveawsdsassaaipes cosa conneopns Hertz WH. nacciganceneesesiats megahertz 

binder head DPD Ti nissveccasosee double-pole, Nass seccasesen integrated circuit TIEN cchave cin tesoeneenaee millihenry 

breakdown double-throw TD eiecocssaascncses inside diameter WIN ok eapavesaeyvaeneoseosis mho 

Radeaasdegiostapseagecses bandpass DR ivvcicsvonestassseneceorenscoesss OF1VG IF ooo... eeeeeeeeeeeeeeee INtermediate MIN eeeeeeeeess Minimum 

ss bandpass filter DSB) cccccseces double sideband frequency BINUic ss scsseauseoses minute (time) 

Ads dixsaniaacesnstaniess brass DTL............. diode transistor IMPG....... . impregnated 3 seseseeeesseeeeees MINUTE 
backward-wave logic LNT. sdouicvessevaesacsaeesaseccncmne= inch (plane angle) 

oscillator DVM.......... digital voltmetre INCD incandescent §MINAT........00....... miniature 

CA Do vactnditaaiccsesess calibrate ECL. pints emitter coupled INCL. secIMICIUGE(S)) WAM iscetcccaswaccacsereecss millimetre 
COW vecscsesesss counter-clockwise logic EN Pewiccccastecewacesnacesacsnscean input = MOD....... modulator 
CER ..cessseesasvesscosesasess ceramic EMP .sccesccassesese electromotive INS.... . insulation MOM............. momentary 
CHAN scieseccsssssepsavees channel force ING ccoesupenercoscersseanetacd internal .-.. Metal-oxide 
OMA ckerssepessunacsesdeas centimeter EDP ivccnssesses electronic data kg... ...-kilogram semiconductor 
CMO...... cabinet mount only processing kHz. .... kilohertz TUG oop iccesooeneranncas millisecond 
coaxial EBLE Giiiacnccsnevsate electrolytic Kyo caus cotcysceseess emeonesa kilohm .--Mounting 

coefficient ENCAP..........+02 encapsulated OV sacs scmsageonsvanictenoes secs kvlevolt) ~MUR.<..cc.cthcsmone metre 

weewaea common EXGl ccasavacesvee vaca OX LOKaL BY. ceesttcsgvcersaadseaaenccs se DOLIG (indicating device) 


All abbreviations in the parts list will be in upper case. 
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Table 6-9. Reference Designations and Abbreviations (Continued) 


BUA Vi neve sbawapucxacepacsanavex’ millivolt 
FUL ACcecasvensesseuress millivolt, ac 
mVdc ... millivolt, de 


mV pk .. millivolt, peak 
TU ViPSP wacncocs versa eeavaras millivolt, 
peak-to-peak 

mVrms ...... -millivolt, rms 
II Aves scavcusacovecvensest milliwatt 
INN UN crcssnsrecacccwusavsze multiplex 
MY kc cpesaccocsncevensdenenrecens mylar 
BA... . Microampere 
PTS oasastaececvasensthea microfarad 
Vial ies aa Cen ee ns S microhenry 
micromho 

microsecond 

Rush ccsatsos oa sees anteee microvolt 


.-. Microvolt, ac 
microvolt, de 


PV PK occ cacsseess microvolt, peak 
PEVP=P vncnesessccesesncons microvolt, 

peak-to-peak 
uVrms............ microvolt, rms 
FEW scsuccecssadivasnyascsy microwatt 


nA...... .--. Nanoampere 
ING crrcsecascrencoses no connection 
1S) ee normally closed 
PEPERS Nomi vaveteskeosses negative 
nanofarad 

NOP rmessccasctpeeache nickel plate 
NAG Soca sonsciedenes normally open 


nominal 
normal 


NPN GS sees negative-positive- 
negative 

NIPINisvisesecess Negative-positive 
zero (zero temperature 
coefficient) 

NRFR....... not recommended 
for field replacement 

ISR ea sanesacspce not separately 
replaceable 

TIS tasentab ere sesereesese nanosecond 
TWN iichasadieesacesparkes otis nanowatt 
OBD...... order by description 
A outside diameter 


5 Aoawataaaanen oval head 


OP AMPL........... operational Ri@ neaiidessecssens dees 
amplifier 
Pali spaspanisestssvevavssaes option REG Trsciccgesesusascctssiass 
OSGiss vasiidvess oscillator REP vei sssanccossgsisace 
RE Gigi ssecsecscneecensces 
OD. cacactseendeass <sessdysnssvedon ounce REP Disicinies 
livers tssasissvesseewcinssiyeaivsne ohm REG ceesesce 
Piservca ech vavetsvacduenavessiseseess peak RPleses 
(used in parts list) 
PAM ooscceeces pulse-amplitude RH Ace 
modulation 
| el Creer herr eer printed circuit REC. ccccveserscacstave 
POM aacseseisanacens pulse-code- 
modulation; pulse-count 
modulation RMO...... 
PD Msicessoaveasse pulse-duration EMS Sacceeres 
modulation FUN Dai ssscaticsassteesdedavers 
PE icvaccissastessvecvecenacts picofarad ROM...... 
-.... peak inverse voltage R & P..... 
Ravantanaeassgasinanas scans ctnaeene peak RWV...... 
Deaseneds Ppositive-negative- 
positive Svisesusessae 
FOS, ecswevicvaniseots kaenes part of 
POD Y ivsctscessscoants polystyrene) Qasr see asn.ccstsceees 
POUR Goi icecoceuassacsnss porcelain 
POS) ea Positive; position(s) S-B ow... 


(used in parts list) 


ROS Naiwccaovetstsssocastce position SCR 32.3.2. 
POT .3282. ..- potentiometre 
Piz Pivvorssctancstepnsses peak-to-peak SIE a snosvnssnctradus hersines 


PP civevocsepcosaseve peak-to-peak 
(used in parts list) 


PPM (ce scecseesseces pulse-position SHFits: superhigh frequency 
modulation SU ics csavcecstosscoecomisievinens 

PREAMPL........ preamplifier Se eisscssegccossteteenseovensapet 

PRE i csssssesee pulse-repetition SS Lvs cccsuesasasoassvroseecontenseees 


frequency SNR. signal-to-noise ratio 
PRR....... pulse repetition rate SPD Tisccccpsnessese single-pole, 
picosecond double-throw 
MMavaiawascdcwsssenessaiie rene point Reupaceucagas 

BaTIM \cxentscvcncpvesspsvcs pulse-time 
modulation SPS Ua sesseestteracase single-pole, 
PIWIN corcurccsvescevners pulse-width single-throw 
modulation SOB sciccasrsannsve single sideband 
PW iW iccaatersncco see peak working SSID cseconpccvtensand stainless steel 

voltage SS Dig ssuceasiokesendeensasooncasnce ; 
NOTE 


All abbreviations in the parts list will be in upper case. 


MULTIPLIERS 


Abbreviation Prefix 


tera 
giga 
mega 
kilo 
deka 
deci 
centi 
milli 
micro 
nano 
pico 
femto 
atto 


Pp mUSERg PC AaX FOS 


capacitance 


inductance- 
capacitance 
Rien rack mount only 
.-. FOOt-mean-square 


.. read only memory 
Ségestes rack and panel 
sacesn reverse working 


scattering parameter 
second (time) 


(plane angle) 

wanke slow-blow (fuse) 
(used in parts list) 
.... Silicon controlled 
rectifier; screw 


SEC Tiwi ececsasesseeviee sections 
SEMICON ..... semiconductor 


Multiple 


190!2 
109 
106 
103 
10 
10°! 
10-2 
10-3 
10-6 
10-9 
10-12 
10-15 
10°18 


... replaceable 
Sees radio frequency 
esac radio frequency 

interference 
desea raxbese round head; 


Model 7044B/7045B 
EA oh hensuossuetieieecveue square 
SWR...... standing-wave ratio 
SY NGG owas synchronize 
i Deen timed (slow-blow fuse) 
Pavinses ksh cchnchastacouns tantalum 
temperature 
compensating 
ED ebire axecoscaersine time delay 
MERI o cscs evecacesasacene terminal 
AR cH Geerereee thin-film transistor 


TRIM.... .... trimmer 
ES TR eetcasspaseseevss transistor 
4 Uo Gl Renae transistor-transistor 
logic 

Saar, Oe ore micro (10°) 
(used in parts list) 

UU earcess hovacsvesenes microfarad 
(used in parts list) 

UBER oa ultrahigh frequency 
UNREG vii cciscscse unregulated 
Vii eden tacostana cine caeeaepeae caes volt 
voltampere 

panes Teadeslese coacwstorees volts, ac 
MARS vccdavsavetsvvanvibres variable 
Vd Giri censssssapssdssadnisese volts, dc 
VDCW volts, dc, working 
(used in parts list) 

IV DK asesancsescscanseneds volts, peak 
Vp-p....... volts, peak-to-peak 
VTS -eccnasecacar cease volts, rms 
WAV Mi ecctesidcars vacuum-tube 
voltmeter 

VOR) icccasoccceance volts, switched 
Wei Seay dassenen saan serenitetvans watt 
Wile acess. ustrstearebecaeede: with 
WIV: Sosscececres working inverse 
voltage 

WIW seacassvexsuserster es wirewound 
WE Ore ccvowsnvdceccerueccees without 
LG earseoweastensecaene characteristic 
impedance 
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Table 6-10. Code List of Manufacturers 


Allen-Bradley Co. 

Texas Instruments Inc. Semiconductor Components Division 
Spectrol Electronics 

RCA Corp. Solid State Division 

Ferroxcube Corp. 

ITT Cannon 

Motorola Semiconductor Products Inc. 

Ledex Corp. 

Switchcraft 

Fairchild Camera & Instrument Corp. Semiconductor Division 
Cornell-Dubilier Electric Division Federal Pacific Electric Co. 
General Instrument Corp. Semiconductor Products 
Teledyne Semiconductor 

Mepco/Electra Corp. 

Transitron Electronic Corp. 

Corning Glass Works (Bradford) 

Corning Glass Works (Wilmington) 

Hewlett-Packard Co. 

Bourns Inc. Trimpot Products Division 

Sprague Electric Co. 

Beckman Instruments Inc. Helipot Division 

TRW Inc. Philadelphia Division 

Littlefuse Inc. 

TRW Inc. Capacitor Division 

Weckesser Co. Inc. 

Sealectro Corp. 


Zip 
Address Code 


Milwaukee, WI 
Dallas, TX 
City of Industry, CA 
Somerville, NJ 
Saugerties, NY 
Santa Ana, CA 
Phoenix, AZ 
Dayton, OH 
Chicago, IL 
Mountain View, CA 
Sanford, NC 
Hicksville, NY 
Mountain View, CA 
Mineral Wells, TX 
Wakefield, MA 
Bradford, PA 
Wilmington, NC 
Palo Alto, CA 
Riverside, CA 

N. Adams, MA 
Fullerton, CA 
Philadelphia, PA 
Des Plaines, IL 
Ogallala, NE 
Chicago, IL 
Mamaroneck, NY 
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Section VII 


SECTION VII 


TROUBLESHOOTING 


7-1. INTRODUCTION. 

7-2. CONTENT. 

7-3. This section contains instructions for troubleshooting 
the Models 7044B and 7045B Component location photo- 


graphs, schematics, and a troubleshooting table are supplied 
to aid in troubleshooting. 


7-4. TROUBLESHOOTING. 
7-5. REQUIREMENTS. 


7-6. Troubleshooting should be performed in a logical 
manner. The concept of bracketing should be established 


such as determining which circuits or sections are not 
operating or are operating abnormally. This is generally 
the fastest method to locate trouble in a closed loop 
circuit. When troubleshooting the individual model, 
utilize the photographs and schematic presented in the 
subsection pertaining to that model. See Figures 7-1 
through 7-14. 


7-7. TROUBLESHOOTING INDEX. 


7-8. The troubleshooting index lists other possible mal- 
functions, suspected causes, and remedies. Use component 
location photographs and schematics for backup when 
searching out a problem area. Tables 7-10 through 7-15 
are supplied for troubleshooting models 7044B/7045B. 
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Reference HP Part 


Designation 


lo) 


07004-60202 
07044060203 
0150-0012 
O150s0012 
018062240 
O18 0019A5 


018082240 
016080820 
016080820 
015080012 
O150#n012 


19018743 
190180743 


190100743 
190100743 


190160809 
190100849 
190160743 


1901=0743 


190160849 
190120849 


A1E1-A1E36 

A1E37 120580282 
A1E36 190000462 
A1E39 1400-0482 


A1E40 211080269 


ALK) 
AyHe 


220000139 
226070009 


Ai@i 1954=0071 


AiQ2 
A1Q3 


185450370 
1654-0370 


ayaa 1654@0071 


AiR 066603945 


aire 069808754 
AyR3 069608754 
AiR 069853615 
AYRS 075700280 
A1R6 0698-3403 

A1R7 0698-4002 

AIRB 0757009428 
AYRO 081101676 
ALR10 081101676 


ASRis 0757002680 


A1R12 069884002 


SAaNN-NNG WooOKONWoocaon ~ oo 


ALR13 069883403 
AyRia 069693403 
A1R15 0757-0428 
A1R16 0698-3453 
A1R17 0698-3453 
Aiul 182020269 
aiu2 1626-0122 


Table 7-1. Power Supply PCA Parts List 


Description 


PCAsPOKER SUPPLY 

PCA@=POWER SUPPLY NPT, 002) 

CAPACITOR-FXD .O1UF +-20% 1KVDC CER 

CAPACITOR@=FXp ,OLUF #220% IKVOC CER 

CAPACITORSFXD aunoUFe75e10% 25V0C AL 

CAPACITOR@FXC SOVWF+75"19X% 3OVNC AL 
(OPT, 002) 


CAPaCITOR@FXC 2400UF#75010% 25VpC aL 
CAPACITOR@FXC ,OSUF #800e20% 25V0C CER 
CAPACITOR@FXO ,OSUF #80=20X% 25V0C CER 
CAPACITOR@FXD ,oO1UF #=20x% 1KVOC CER 
CAPACITOR@FXD ,O1UF *=20% 1KVDC CER 


DIODESPHR RECT 1NQ004 GOOV 14 nOR41t 
OIDDEePAR RECT 4"Q004 4OOV 14 D08dy 


OIODEsPAR RECT {NUO04 YOOV {A DDwa] 
OIODE*PnR RECT 1149904 4OOV 1A D084) 


DIODE=PHR RECT 19007 Ikv 14 pOw4di 

DIODEsPHR RECT 4NGO007 AKV {A D004) 

OIODE*PHR RECT 1N4004 GOOV 1A 00041 
(OPT, 002) 

DIODE=PeR RECT 1NGO004 4OUV 1A DOe4L 


DIODE*PHR RECT 1NG907 IKkV 1A pnd 
DIODEsPHR RECT {Nu007 IKV 1A D084 


NOT ASSIGNED 

HEAT SIAK PLSTCePAWReCS 

CABLE TIE ,062e3e0IA ,i4enDd NYL 
CABLE TIE ,062=3eDIA ,i4end NYL 


FUSEHOLDER®CLIP TYPE s2Sp=FUSE 


SCREWeMACH Gedn ,25"IN@=_G PANeHDepgoZzy 
NUT@HEXe@H/LKAR yeaoeThO .«odueIie@THK 


TRANSISTOR NPA SI POS3S00OMH FTe200KHZ 
(OPT, 002) 


(OPT, 002) 
TRANSISTOR NPN 245294 SI pOei1,4n 


TRANSIgTOR NPN gl POB300Mn Fye200KMH7Z 


RESISTOR 390K Sx ,5" CC TC80¢882 
RESISTOR 10M 1% ,25n C TCH0+=150 
RESISTOR 10” 1% ,25" C TCw0e=150 
RESISTOR G7 5X 20 MO TCw04"200 
RESISTOR 3K 1x .425" F TCEn¢e190 
RESISTOR 348 1% .S5W F TC=0+-100 
RESISTOR 5K 1% .125W F TC=0+-100 
RESISTOR 1,62K 1% 21255 F TCw0%=100 
RESISTOR 6,8 Sx 2W Pn TC2048400 
RESTSTOR 6,8 SX 2nw PH TCB0e#409 
RESISTOR 1K 1x ,1254 F TCH0=100 


RESISTOR SK 1% ,125" F TC#04"100 
RESISTOR 348 1% ,5" F TC#0%=100 
RESISTOR 3yuS 41% ,5" F TC30¢"400 
RESISTOR 1.62K 1% .125W F TC=0+-100 
RESISTOR 196K 1% .125W F TC=0+-100 
RESISTOR 196K 1% .125W F TC=0+-100 
Ic GATE TTL N4kD QUAD 2@InP 

IC 7805 V RGLTR TO#220 


Model 7044B/7045B 


Mfr Part Number 


070404m60202 
07044"60203 
C0O23A102J103MS38 
CO2Z3A102J103mMS38 
39D248GoaSJLo=088 
39OSO7TGOSOFLL@088 


390248GO25JL6=08B 
0160"0820 
0160#0820 
CO2Z3A102J103MS38 
COASAL02J103mS36 


1N9004 
1N4o00a 


1Na00u 
1NQ004 


1NQ007 
1NG007 
1NQ004 


1NQ004 


1N4007 
1N4007 


1205"0262 
1400"0062 
1900=0462 


211090269 


ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 
18S54=0071 


2NS294 
2ns29a 


1654"0071 


E83945 

CCLOOSF 

CC1005F 
FPG2e2eT00e47TROeJ 
Chal /BaTOmLO0L oF 
0698-3403 
C4-1/8-TO-5001-F 
C41 /BaTOelo2ier 
BHH2=6Rb0d 
BAH2"6REeJ 
CGal/baT Ol 00loF 


C4al/BaT0eS00laF 
0696834003 
069893403 
C4-1/8-TO-1621-F 
C4-1/8-TO-1963-F 
C4-1/8-TO-1963-F 
SN74O3N 

780SUC 


sir 


Circuit Board — Model 7044B/7045B 


Figure 7-1. Power Supply 


Model 7044B/7045B 


fi 
cy) 
oO 

‘ 
< 

D 
z 
x 
o 
5 


e ® ® 
ym wm th ba Gn In m m 1) mn bn ™ mmm hm mh m mi SR RK KR KR RR & \ LAY SS 
TTI TTFAMTATTATIOTALT ACL UBD UE TEE ELL LLL CRUCIATE NN EN 


LINE 


EARTH 


NEUTRAL 


7044-C-34-1 


ne, =———— Te 
| R1 CiA 


[HOLD] 
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[RELEASE] O <9 & a C1B CR6 
aa eaEL AS ee ae ae ae 


ee 
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1 
TOTTLBD +~< 0 
é—___________-_-~ , 
TOTTLBD<—~< 29 


TO TTL BD 
(OPTION 001) 


PEN LIFT CONTROL q 
FROM TIME BASE BD (OPTION 001) ->—<_ 97 


TOTTLBD<+—~< g & 
oO +5V 
TotBpp |< 8 
(OPTION 001 
) ~<«—~ 19 0 
TOTTLBD w—¢ yg 


00. 
option 
Z\ PROVIDED WITH EVENT MARKER | 


me ee ie 
nn eee 


=a—<¢ 29 


Section VII 


(VOLTAGES MEASURED BETWEEN 
7 SQUARE PINS AND GROUND WITH 


oy VOLTMETER) 
196K O +400V - 
>——> | TOCHART 
S-aoov | TABLE 
>——> ) EVENT 
MARKER 
COIL 
>—» } (OPTION 002) 


EVENT MARKER (OPTION 002) 
J1 PIN 2 TO REAR 


: CONNECTOR 
>—) 11 


PEN 
LIFT 


> > } SOLENOID 
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ea 


PEN LIFT CONTROL 


»—_—_— TO REAR CONNECTOR 
Be J1 PIN 1 


TION 002) 


Figure 7-2. Power Supply Schematic 
Model 7044B/7045B 
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Section VII 


Reference 
Designation 


A2 
A2 


a2ch 
Aace 
aecs 
a2ca 
aecs 


a2ce 
A2c7 
a2cé 
A2cyo 
a2cio 


aecii 
A2ci2 
a2ci3 
A2Cia 
a2cis 


A2cl6 
A2Ci7 
a2cis 


AeCry 
a2cRe 
A2cR3 
A2cRa 
A2CRS 


AacRe 
A2CR7 
A2cRe 


A2E1 
a2e2 
A2E3 
A2ES 
A2E5 


A2E6 

A2E50 
A2ES51 
A2ES52 
A2ES3 


A2E5a 
A2ESS 
A2ES6 
A2ES8 
A2E59 


A2E60 
A2E61 
A2E6S 
A2E6a 


A2Fi 
a2Fe 


aeni 
AzH2 
A2H3 
A2HG 
A2us 


A2K6 
A2H7 
A2H6 
A2H9 
A2H10 


A2Ki4 
a2ni2 
aan 
aania 


a2Qi 
A202 
A2Q3 
A2Qa 
a2es 


A2Q6 
A207 
A208 
A209 
aeeio 
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Table 7-2. Y-Axis Amplifier PCA A2 Parts List — 7044B (Sheet 1 of 2) 


HP Part 
Number 


07048860500 
07044=60380 


0160-0161 
016080157 
016002207 
016002207 
016082207 


016001735 
016002199 
018060197 
018020197 
0160"0165 


018082340 
018082340 
0160080291 
0160680291 
0160-0819 


018000291 
0180=0294 


190160376 
190120376 
190120044 
190160044 
190100638 


190100638 
190160638 
1901-0638 


034020060 
034020060 
034080060 
034000140 
034080140 


034080140 


1251-0600 


1400060482 
211000269 
211080269 
211020269 
710001163 


07040820530 
07040820530 
07040@20530 
07091200010 


211000043 
2110800403 


059000199 
059000199 
059000199 
059080199 
059080199 


0590-0199 
219980182 
2190020182 
220020143 
220080141 


2200200523 
220080523 
22000523 
2290-0523 


195320012 
185409071 
185400071 
1865450039 
1653-0012 


185400072 
165320303 
195400039 
165300041 


eCuunna @aooann WUuuwags ou 


gaooow o wee rec es wuw wuuuUoe wu 


ee ee 


cowN™NOCS ©coooo @orcces oonoana co eo 


eonoa 


Description 


PCAsYeAXITS ANP 
PCA@YeAXIS AYP 


CAPACI TOR@FXc 
CAPACITOR@FXC 
CAPACITORSFXC 
CAPACITOR=FXC 
CAPACITOR@=FXD0 


CaPaCITOR@=FX0 
CAPACITOReFXD 
CAPACITOR@FXD 
CAPACITOR@PXD 
CAPACITOR@FXD 


CAPaCITOR@FXpD 
CAPACITORs®FXD 


CAPACITOR@=FXD 
CAPACITOR@FXD 


CaAPACITOR@FXC 


LIFIER (ENGLISH) 
LIFIE® (METRIC) 


eO1lUF #=10% 200VyucC POLYE 


4700PF #=10x% 200V0C 


POLYE 


3ONPF 85x 300V0C "Ica 
3OOPF #=5x 300V0C “ICA 
3O0PF #=Sx% 300VOC MICA 


e22UF**10X 35Voc TA 


3oPF #=Sx 300V0C MICA 


2.2uF*=10x% 20VNC Ta 
2.2UFe=10x 20V0C TA 
eOS6UF #°10% 200V0C 


JOOOUFF75=10% 30Voc 
3600UF¢7Se10% 30VOC 
luFe*10x% 35VDC TA 
1UFe@=10x 35VDC TA 
eOU7UF #=10% 600V0C 


POLYE 


NOT ASSIGNED 
CAPACITOR«PXD UF eei{o% 35VDC TA 
CAPACITOR@FXO {uFe=10x% 35yV0C TA 


DIODEeGEN PRP 35y SOMA D00e35 
OIODE=GEN PRP 35V SOMA 00835 
DIODEeSWHITCHING Sov SOMA 6NS 
DIODE*SHITCHING SOV SOMA 6NS 
OIODEsPRHR RECT 1N5393 200V 1,54 


DIODEwPAR RECT 1NS393 200V 1,5A 
DIODE=PHR RECT 1N5S393 200¥ 1,5A 
DIODE=PRR RECT 1N5393 200V 1,54 


TERMINALsSTUD SPCLe@FOTHRU PRESSaH“TG 
TERMINAL@STUD SPCL©FOTHRU PRESS=HTG 
TERMINAL @SSTUD SPCLeFOTHRU PRESSeNTG 
INSULATOR@XSTR MICA 
INSULATCGReXSTR SICA 


INSULATOR@®XSTR “ICA 


NOT ASSIGNED 
CONNECTOR@SGL CONT PIN 1,14@MM=QSC=8Z 30 


CABLE TIE .062=3=pIa .i4enp NYL 
FUSEHOLDER@CLIP TYPE, 25D=eFUSE 
PUSEHOLDER@CLIP TYPE.250"FUSE 
FUSEHOLDER@CLIP TYPE,250=FUSE 
CAN@ROUAD 


HASHER=SHKOULDERED 
WASHER@SHOULDERED 
WASKER@SHOULDERED 
HEAT SINK 


FUSE 1,5A 250V NTD 1,25X,25 UL 
FUSE 1.54 250V NTD 1.25X.25 UL 


NUT@HEX@W/LKAR GedOeTHD ,09GeNeTHK 
NUT@HEXeH/LKRR GedOeTHD ,094eTNa THK 
NUTSHEX@enH/LKKAR Ued0@THD ,094elNoTHK 
NUT@HEX@K/LKAR GedOeTHD ,OMUeI Na THK 
NUTSHEX@R/LKAR Ged0@THOD 090s] NeTHK 


NUT@HEX@RH/LKAR Ged0eTHD eO94eTN@THK 

WASHER@=FL NM NO, 3 olieIweID ,25"#1N@00 
WASHER@FL NM NO, 3 gilelleIO ,25aINn00 
ScREN=Mach Ge40 ,3128IN@LG PaneHnePOZI 
SCREMeMACH Galt ,312eTMelLG PANeHD@POZI 


SCREMeMACH Had) ,562e 1 aL G PAKR@HDePHL 
SCREM=K ach 4e49 ,562"[%eLG PAK@wKD@PRL 
SCREn@MACH Ued0 ,5628I1VeLG PAN@eKDePHL 
SCREM@MaCcn 4ed0 ,S62"T%@LG Panend=PHL 


TRANSISTOR PNP 242994 ST TUS3Q POs600KH 
TRANSISTOR APA SI PDSB300%R FT me209¥KZ 
TRANSISTOR NPA SI POR30UMH FTB209WHZ 
TRANSISTOR NPA 2430539 SI T0039 POsy% 
TRANSISTOR PAP 2N2904A SI T0#39 POmbNOMn 


TRANSISTOR NRHN 243054 SI T0e66 POs25" 
TRANSISTOR PNP 245956 SY TO#66 POBUON 
TRANSISTOR NPN 2':3053S SI TUn39 POsyh 
TRANSISTOR PAP SI TU839 Powis FT s69MHZ 
NOT ABSIGNED 


Mfr Part Number 


070948605900 
07094860580 


OLo00161 
0160°0157 
0160°2207 
016082207 
0160°2207 


1S0p224x903Sa2 
016002199 
1500225x9020a2 
1500225x9020A2 
016020165 


39p368gGO3S0JTO=D9g 
390368GO30UTOS095 
1500105x9035a2 
1500105x903S5A2 
WMP @6807 


1900105X9035A2 
1500105x9035SA2 


190180376 
1901#0376 
1901°004a 
1901"0044 
INS393 


1NS393 
1NS393 
1NS393 


01126809 000 4209 
01126809 000 209 
01196809 000 209 
0340"0140 
034080140 


034080140 


1251#0600 


140020482 
2110"0269 
2110"0269 
21100269 
710001163 


07090820530 
07040820530 
07090820530 
07043800010 


211080093 
2110°0043 


ORDER DESCRIPTION 
ORDER DESCRIPTION 
ORDER DESCRIPTION 
ORDER DESCRIPTION 
ORDER DESCRIPTION 


ORDER BY DESCRIPTION 
219040182 
219020162 
ORDER OESCRIPTION 
ORDER DESCRIPTION 


ORDER DESCRIPTION 
ORDER OESCRIPTION 
ORDER DESCRIPTION 
OXoER OESCRIPTION 


2N29044 
1654=0071 
18540071 
2430538 
2N29048 


2N305a 
2NS956 
2V30538 
16S53=0044 
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Table 7-2. Y-Axis Amplifier PCA A2 Parts List — 7044B (Sheet 2 of 2) 
Reference 


HP Part |c bee Mfr 
Designation Number s| Qty. Description Code 


A2Qgii 165300036 2 TRANSISTOR PNP SI PUasLo'n FT e250¥HZ 
a2gte 165480215 1 TRANSISTOR NPN SIT POSSSOMN FT B3OOMHZ 
A2AR1 075780280 RESySTOR 1k 1% ,125~% F TCBOe"100 

A2R2 069803152 RESISTOR 3.48% 4% ,125' F TCHQ%e100 
A2a3 069606977 RESISTOR 30K .1x% 125% F TCBOee25 
A2R4 0698#64977 RESISTOR 39K 41% ,125h F TCeIe=25 
A2Rs 075780398 RESISTOR 75 1% ,125% F TCmIe"190 

A2R6 210023288 RESISTORSTAMAR Sy 20x C TOPSADS 170TRY 
A2R7 O75 7edGuu RESISTOR 12,1K 1% 125m F TCH0ee109 
ARB 073700278 RESISTOR 1,76K 1% ,125"9 F TCHNeel100 
A2R? 069808747 RESISTOR 833.3 1% 125m F TCBIOR25 
A2aRio 069808756 RESISTOR 166,7 ,1% 2125" F TCH80e#25 
A2Riy 0737009402 RESISTOR 1OK ty ,125% F TCH0ee100 
A2Ri2 075720442 RESISTOR 10K 1% 4125" F TC39%"e109 
A2R13 069805846 RESISTOR 336 Sx ,5" CC 7C#0+1059 
A2niG 069885846 RESTSTOR 13” 5X 5% CC TC#041059 
A2R15 068301065 RESISTOR yo Sx ,254% CC TC8#900/41100 
A2Rh16 210002030 RESISTOR|TRMR 20K 10x C TOP*ADJ LeTRN 
A2R17 0698-6619 RESISTOR 15K .1X% ,125% F TCH0e"25 
A2Rh16 0698 e6619 RESISTOR 15K ix ,125" F TCB0ee~25 
A2Rk19 075700440 RESISTOR 7,5K 1x ,125n F TCB804"100 
AaRk20 075700439 RESISTOR 6,81K 1% .125H F TC90%=100 
A2R24 069807494 RESISTOR 34,8 1% .125m F TCBOee2S 
A2R22 0696055356 RESISTOR 3,3% 41x ,1254 F TCBO¢=25 
A2R22 069807322 RESISTOR 4,23K ,25% ,1255 F TC80e025 
A2R23 210023296 RESTSTOR|TRMR 1K 19% C TOP#ADJ 17=TRN 
A2R24 075720280 RESISTOR 1K 1x ,125% F TC#O0e=100 
A2QR25 075700279 RESISTOR 3,16K 14% ,125% F TC30e=100 
A2R26 069807646 RESISTOR 31,6K 1% ,125m F TCH0ee25 
A2R27 075720283 RESISTOR 2K 1% ,125" F TCH0%"100 
A2k2a 069803437 RESISTOR 133 1% ,125% F TC804"0100 
A2R2S 069603437 RESISTOR 133 1x ,1254 F TCBO0%"100 
A2R30 075720440 RESIsTorn 7.5% 1x ,125n F 7Ce040100 
AaRsi 075720346 RESISTOR 10 1% ,1254 F TCw0*"100 
AaR32 075720346 RESISTOR 10 1% ,125"% F TCH0%~100 
A2R33 075720346 RESISTOR 10 1% ,125n F TC#%%=100 
A2R3aq 0757204015 RESISTOR 100 1% ,125% F TC320%"100 
A2R35 075700137 RESISTOR 7SOK ix ,57 F TCB#0¢-100 
A2R36 075780416 RESISTOR Sil 1% 125% F TCm0ee100 
A2R37 210002497 RESISTOR«eTAMR 2k 10% C TOPSADJ {aTRN 
A2R38 075720394 RESISTOR Si,i 1% ,125n F TCBO%="100 
A2R39 075720280 RESISTOR 1K 1x ,125% F TCB0+=100 
A2R40 069883266 RESISTOR 237K jy ,125" F TCH0ee100 
A2R41 075720279 RESISTOR 3,16K 1% 2325" F TCwe0%"100 
A2Ra2 075700279 RESISTOR 3,16K 1% ,125% F TC20%"100 
A2R43 075720280 RESISTOR 1K 1% ,125" F TCw0%"100 
A2R4Q 075720280 RESISTOR 4K 3% ,425% F TCwO*e100 
A2Rag 

A2RQ9 NOT ASSIGNED 

A2R50 075720401 RESISTOR 100 1% ,125h F TCw0%=100 
A2R51 0757=0401 RESISTOR 100 1% ,125% F TCB0%0100 
a2ul 1826=0059 IC OP AMP GP TO#9q PKG 

A2u2 182620059 IC OP AMP GP T0899 PKG 

a2u3 182620039 Ic OP AMP GP TO“99 PKG 

A2uUa 182620059 IC OP AMP GP T0099 PKG 

a2vRi 1902-0025 DIODE=ZAR 10V Sx 00935 POm,4n TCme, 06% 
A2vR2 190260025 DIODE*ZNR 10V Sx 00835 POm,4n TCHe, 06% 
A2VR3 190200041 OIODE@ZNR Sellv SX 00935 POS,an 


Mfr Part Number 


— 


ti 


1853-0036 
2N3904 


C4al/BoTOelL00leap 
CHa /BaTOaSdb1L oF 
069886977 
0698"6977 
C4al/BaT0e7TSRVF 


a 


/ 
wun 


come OU 


2100032488 
Cal /baT0el2laaF 
CHal/BuTQalTOlLar 
069898747 

069808756 


ean oo 


Coal /BalT 001 002eF 
Coal /BuTOal002aP 
EB1365 

€81365 
CB1065 


| 


Neer oo 


| 


62PR20K 
0696896619 
069896619 
C4el/BaT 07501 OF 
C401 /baT0eb8i LMF 


| 


—i HME 
i th mh we EL 


e&N®OOo 


MFGCL/BeTIGSGO2eF 
0696=5556 
MFGC1/60eT9eG25i12C 
2100e3296 
CUel/BaT0HlL00loF 


(a Ww 


woenwo oo 


Coal /BalOaSi Olek 
MPQC{/B0aT9a3 {Oder 
CUml/aeTOu200leF 
Cool /BaTOa{33RoPF 
CIel/BaTOas33AaF 


Ff 


C4el/Bu70=750L0F 
Cuel/geT0olOROeF 
C4el/BuT0al0ROaP 
C4ol/BoT0al ORF 
Coal /BaTOel0LeF 


| 


awa www ww 


onnn ns MING uWUo 


@ 


0757#0137 
CIol/BaT OSL iAaP 
B2PRaK 

C4al/baT ISSIR oF 
CUmi/BaTOCLO0I OF 


\ 


\ 


Coal /baT0eaSTI0F 
C4al/BoTOeSIOLoF 
C4al/BaT0e3LOlaF 
Cool /BaT0eLO0L oP 
C4al/baTOmlLOVLeF 


EEE EA I mn | it ie 


WUWooM Womnes 


Coal /BaTOMLOL9F 
C4al/BaTOelLOLeF 


oo 


LM204AL 
LM201AL 
LM20%aL 
LM201AL 


nuNN rt 


1902"0025 
1902"0025 
1902"0041 
190283150 


) A2VRQ 190283150 DIODE=ZNR 9,09V 2% D0835 POe,un 
190293150 


A2VRS 190283150 OIODE*ZNR 9,09V 2% 009835 PN#,aNn 


NMNNeeS 


19020202 
1902-0202 
1N625 
1N825 


OIODE=ZAR 15¥ 5x DOW15 POsla TCet,957% 
OIODE#Z4R 15V Sx 99015 PDBin TC#e, 9572 
DIOME@ZAR 1N825 6,2¥ SE VO"7 POme4dn 
DIODE=ZAR 1N825 6,2V SX OC#7 POB,44 


A2VR6 1902=0202 
A2VRT 190280202 
A2VR6 1902-0777 
A2VR9 190220777 


WwuUoo 


6151-0013 
815020355 
8159=0005 


WIRE 22AnG 1x22 
WIRE 22A%G Y Gov TFE 19x34 105C 
WIRE 22anG WH PvE 1X22 80C 


Aan 8151-0013 
A2ne2 815080355 
aans 8159-0005 


ovls 


WA WS lm & im WW 


VA) 


CRB 


clears CRE : F2 
3 8S GRE 
-- CR7 
C12 
E64 
Ci 
as a7 


ci7 Qii-—s CB 


012. -B50 R42 R32 
VR6 ee R31 
ee C14 
a5 
pees Tea 
R28 
R29 
C10 R27 R39 
R40 
R37 U4 U3 c8 
R36 cg 
R34 = cs R33 - 
R35 
VR4 ee R23 
VR5 DG 
38 R21 R24 
cR4 cé R22 Bee 
R8 R30 3 
VR3 R19 = 
R18 U1 
R7 R17 
ry ; w3 
c3 
: R3 VRi 
R1 C4 
R14 ae ae 
R11 
=R13° cR2 
om CRI «ES 
C2 R15 Wy 
R5 2 
, wi £2. E53 
R6 Ri 


ai 
7044-A-35-1 
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Figure 7-3. Y-Axis DC Amplifier Circuit Board — 7044B 
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Figure 7-4. Y-Axis DC Amplifier Schematic 
Model 7044B 
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Table 7-3. X-Axis Amplifier PCA A3 Parts List (Sheet 1 of 2) 


HP Part 
Number 


07044-60100 
07044-60590 


0160"0161 
016020157 
01602207 
016002207 
016002207 


018082208 
016002199 
018000197 
0160=0197 
016000165 


018082340 
018002340 
018000291 
018000291 
0160-0819 


018080291 
01860"0291 


190100376 
190100376 
190120044 
190120044 
190120638 


1901=0638 
190120838 
1901=0838 


034080060 
034060060 
0340-0060 


0340080190 


036001514 
12510600 
1900-0482 
211000269 


211080269 
2110-0269 
2110-0269 
710001163 
07040=20530 


07040820530 
07040620530 
07040#20530 
07041200010 


211000043 
2110=0043 


059000199 
219000182 
219000162 
220080141 


220000141 
220080523 
220000523 
2200-0523 
220020523 


165409376 
1654e0071 
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145409039 
145320012 
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1654-0215 
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CAPACITOR@FXpC 
CAPACITOR|FXD 
CAPACITOR@FXO 
CAPACITOR@=FXD 
CAPACITOR#FXO 


CAPACI TOR@=FX0 
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CAPACITOR@FXD 
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CAPACITOR®FXD 
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CAPACITOR@=FXD 


DIODE*GEN PRP 
OIODE@GEN PRP 
OIODE@=SATTCHIN 
DIODEeSHITCHIN 
OIODE=PHR RECT 


OIODE=PhR RECT 
DIODE=PHR RECT 
DIODE=PhR RECT 
TERMINAL@=STUD 
TERMINAL SSTUD 
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INSULATOR eXSTR 


TERMINAL @STUD 


CONNECTOR@SGL CONT PIN 1,14@Mn=89C@SZ SQ 


CABLE TIE ,062 
FUSEHOLDER®@CLI 
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FUSEHOLCERSCLI 
FUSEHOLDER=CLI 
CAN@#ROUND 
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MASHER@8HOULDE 
WASHER«#SHOULDE 
WASKER=SHOULDE 
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FUSE 1,54 250V 


NUT sHEXehH/LKAR 
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LIFIER (ENGLISH) 
LIFIER (METRIC) 


eOLUF #=10% 200V0C POLYE 
4790PF #=19% 200VDC POLYE 
JOOPF #=Sx% 300VOC “ICA 
3OOPF ##Sx 3OUVDC MICA 
JOOPF #8Sx 300VDC MICA 


220UF%=10% 10VoC 
JOPF #=5% 300V0C 
2,2UF¢*10% 20V0C 
2,2UFe={0x 20V0C 
eOS6UF #"10% 200V0C 
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011=6809 000 209 


034080140 


036001514 
1251=0600 
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2110=0269 
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211080269 
211000269 
710001163 
0704020530 
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07090820530 
07041800010 
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211000043 


ORDER By DESCRIPTION 


219000162 
219000182 


SCREN=MAch 


SCREW@MACH 
SCRENeMACK 
SCREWe“ACH 
SCREN@Mack 
SCREVeNACH 


GaQ0 ,312"IN@LG PaN=KDePOZI 


Ged ,312"°yN@LG PAN@HDSPOZI 
Gad ,562eINeLG PAN@HDePHL 
QadO ,562e1NeLG PANwHDePHL 
Gad0 ,SS2"TN=LG PAN@HDSPRL 
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ORDER 
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DESCRIPTION 
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TRANSISTOR WPA 
TRANSISTOR PAP 
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Model 7044B/7045B 
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Reference 
Designation 


tay 


1653=0036 


0737-20280 
069643152 
069686977 
0698=6977 
075720398 


210083268 
075709444 
075720278 
0696887407 
069608737 


073780442 
075780442 
069605846 
0696a5846 
068364065 


210062030 
069886619 
069626619 
075720440 
075700442 


0696074094 
069607322 


069685556 


210003296 
0735780280 
075700279 
069807646 
073700283 


0698"3037 
069803437 
075720440 
075700346 
075720346 


0757=0346 
0757604901 
0757°0137 
075780283 
210082097 


075700394 
073720280 
069683260 
0757=0279 
075720279 


075780420 
075780420 
075780401 
075700401 


162600059 
182620059 
162620039 
1826-0059 


190220025 
190280025 
190200041 
190203172 
190283172 


190283214 
190283214 
1902807686 
190200786 


815120013 
615120355 


Table 7-3. X-Axis Amplifier PCA A3 Parts List (Sheet 2 of 2) 
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Description 


TRANSISTOR PNP SI POm310"%H FTm250¥HZ 


RESISTOR 1K 1x ,1254% F TCmo¢0{00 
RESISTOR 3,48K 1% o125n F TCHOHet00 
RESISTOR 30K ,1% ,125% F TCBO+e25 
RESISTOR 30K 21% .125% F TC20¢825 
RESISTOR 75 1% ,125% F TCe%e=100 


RESTSTOKeTRER So 20x C TIPRANY 1 7— TPH 
RESISTOR 12,1K 1% 21254 F TCa0ee100 
RESISTOR 1,78K 1% ,125" F TC30%=100 
RESISTOR 633.3 ,1% o125mn F TCe0ee25 
RESISTOR 51 Sx ,125% CF TC#0"300 


RESISTOR 40K 
RESISTOR 10K 
RESISTOR 43K 
RESISTOR 13K 
RESISTOR 10M 


21254 F TC80e0e100 
e125" F TC80%"100 
25% CC TC#041059 
25% CC TCH041059 
e254 CC T080900/41100 


RESISTOReTRYR 20K 10x C TOPeADJ 1LaTRN 
RESISTOR 15K 21x ,125W F TCm0e=25 
RESISTOR 15K 41% ,125" F TCBOee25 
RESISTOR 7,5K 1% ,125n F TCH04"100 
RESISTOR 10K 1% ,125W F TCH0e=100 


RESISTOR 34,6K 1% ,125n F TCB80ee2S 

RESISTOR 4,25K ,25% ,1254 F TCmO0ee25 
(ENGLISH) 

RESISTOR 3,3K 1x ,125h F TCwOee25 
(METRIC) 


RESISTORSTRER 1K 10% C TOPeADJ 17eTRN 
RESISTOR 1K 1% ,125% F TCw0%"100 
RESISTOR 3,16K {x 125" F TC#0e=100 
RESISTOR 31,6K 1% .125% F TCI0%"25 
RESISTOR 2K 1% ,1254 F TCH0%=100 


RESISTOR 133 1% ,125" F TC#0%"100 
RESISTOR 133 1x ,125" F TC30e0e100 
RESISTOR 7,5% 1% ,125n% F TC8N%100 
RESISTOR 10 1% ,125% F TC#0e"100 
RESISTOR 10 1% ,1254 F TCa0%"100 


RESISTOR 10 1% ,125n F TCHO+%=100 
RESISTOR 100 1x 4125 F TCB0%0100 
RESISTOR 750K 1% ,5% F TCmO0te100 
RESISTOR 2K 1% ,125a F TCe0e=100 
RESITSTOReTRMR 2K 10% C TOP=A0J 1=TRN 


RESISTOR Siail 1% .125h F TCB94"100 
RESISTOR 1K 1X ,125" F TCw0%=100 

RESISTOR 464K 1% ,125n F TC804=100 
RESISTOR 3,16K 1x ,125"% F TC0%"100 
RESISTOR 3,16K 1% .1254 F TCw0%"100 


RESISTOR 750 iz F TC#0¢0100 
RESISTOR ix F Tc#0%e100 
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OP Awp 
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DIODEeZNR S,11VY SX 00035 POR ain 
DIODEeZAR 11V 2x 00835 pOs,4n TCH4, 062% 
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DIODE=@ZNR 1N937 9V Sx D087 POe,5* 
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Mfr Part Number 


18530036 


C4al/BaTOeLO0L OP 
C41 /beTOeSGB lop 
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CGal/BalQo7SROaP 


2100=3266 
C4al/BaT0elL212eF 
C4al/buT al TELaF 
069606747 
069888757 


CGal/BuT0el002aF 
CIal/boT 0a 002eF 
EB,365 
£81365 
CB1065 


82PR20K 
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C4al/BeT IML 00LaF 
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C4el/baTOaSLOLoPF 


C4al/BaT 00751 OF 
C5el/beTIHTSI9F 
Cool /BaT0OL0LoF 
C4al/BaTOCLOLoF 


LM201AL 
LM203AL 
LM203AL 
LM2Os4L 


190200045 
1902"004a5 
190220043 
190203172 
190293172 
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NOTE: HEAT SINKS REMOVED FOR CLARITY. 


Figure 7-5. X-Axis Amplifier Circuit Board — 7044B 
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Figure 7-6. X-Axis DC Amplifier Schematic 
Model 7044B 
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Reference 
Designation 


A2 
A2 


A2ci 
a2ce 
A2c3 
a2c4 
aacs 


A2C6 
A2Cc7 
a2ce 
aecd 
A2cio 


a2ciy 
a2ci2 
aacis 
a2cia 
a2cis 


a2cie 
aeci? 
a2cisa 
a2ci9 
A2C20 


A2cey 
a2ce2 
A2Ces 


AocRy 
a2cRe2 
a2CR3 
A2CRa 
A2CRS 


Aa2cRe 
A2CR7 
A2CRB 
A2CRO 
a2crio 


A2cRil 
a2cri2 


A2EL 
A2E2 
A2E3 
A2Ea 


A2ES 


A2E6 
A2E7 


A2E6e 
A2E53 
A2E5a 


A2E55 
A2E56 
A2E57 
A2E56 
A2ES9 


A2E60 
A2E61 
A2E62 
A2E63 
A2Eou 


A2E6s 
A2E66 
A2E67 
A2E68 


AoF1 
Aa2Fe 


A2h1« 
A2K6 
a2n7 
A2H6 
A2ng9 


a2hio 
A2K ite 
A2Kia 
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Table 74. Y-Axis Amplifier PCA A2 Parts List — 7045B (Sheet 1 of 2) 
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016080161 
0160=0157 
016082207 
016002406 
016062199 


016002207 
016062207 
0180"0291 
016002199 
016082199 


016022199 


01860-0197 
016000197 
0160=0819 


018002096 
018082096 
0180=0291 
016080291 


018600e0291 
018000291 


190100376 
190100376 
19012004a 
1901—en0g4 
190120025 


190100025 
1901=20025 
1901-0025 
1901208638 
1901=0838 


190100838 
190100838 


034020060 
034020060 
0340-0060 
0340080140 
034080140 


039000164 
034020164 


036001510 
120590011 


120560011 
1251-0600 
1400080482 


2110=0269 


2110-0269 
211080269 
211000269 
710001163 
07040820530 


07040829530 
97040820530 
07040#20530 
07041«00010 


211000043 
2119-0043 


059%0eN199 
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Description 


PCA, YsAXIS AMPLIFIER (ENGLISH) 
PCA, VmAXIS AMPLIFIER (METRIC) 


CAPACITOR»FXC 
CAPACITOR@FX0 
CAPACITCR#FXO 
CaPaCITCR#Fxo 
CAPACITOR@FXC 


CAPACITOR@FXD 
CAPACITCR#FXO 
CAPACITOR®FXC 
CAPACITOR@FXC 
CAPACITOR@PXD 


CAPACITCRaFXD 
NOT ASSIGNED 
CAPACITOR=PXD 
CAPACITOR@FXD 
CAPACITORsFXD 


CAPACITORsFXO 
CAPACITOR@FXD 
CAPACITOR|FXD 
CAPACITOR@FXD 
NOT ASSIGNED 


NOT ASSIGNED 
CAPACITOR@FXD 
CAPACITOR@FXD 


DIODEsGEN PRP 
DIODE=GEN PRP 
OIODEsSWYTCHIN 
OIODE@SHITCHIN 
OIODEsGEN PRP 


eO1UF te10x% 209V0C POLYE 
S7OOPF #°#10% 290V0C POLYE 


3OOPF #=Sx 300VLC “ICA 


e27UF #=10% BOVOC PULYE 


3JOPF #=5% 300V0C MICA 


3OOPF +=Sx 3JOOVDC HICA 
JOOPF #eS5% 300VCC "ICA 
1UFee10x 35V0C TA 

3OPF **5% 300VDC »ICA 
JOPF #=Sx 300VDC HICA 


JOPF #=Sx 300YDC “ICA 


2,2UF¢e10x 20V0C TA 
2,2uF¢=10% 20V0C Ta 
eOU7UF ga10x 600V0C 


3200UF ¢75010x% 40VOC 
3200UF475"10% 4OVOC 
1UFe@=10x 35V0C TA 
{uF**10% 35v0C TA 


1UF*@=10% 35V0C Ta 
1UFesi0x 35VDC TA 


3SV SOMA D00e35 
35V 50Ma 000835 
G SOV SOMA 6NS 
G SOV SOM~ 64S 
100V 200%A 0007 


DIODE@GEN PRP 100V 200MA DOm7 
DIODE=GEN PRP j100V 200MA COe7 
DIODE=GEN PRP 100V 200MA (087 
DIODE=@PhR RECT 4N5393 200V 1,54 
OIODE@#PHR RECT 1N5393 200V 1,54 


DIODE=PWHR RECT 1NS393 200V 1,54 
DIODE=PrRR RECT 1N5393 200v 1,54 


TERMINAL@=STUD gpCL=FOTHRU PRES3eHTG 
TERMINAL@STUD SPCL=FDTHRU PRESS=¥TG 
TERMINAL @8TUD SPCL®FDTHRU PRESSe4IG 
INSULATOR@XSTR MICA 


INSULATOR@XSTAR 


INSULATOR @X8TR 
INSULATOR@XSTR 


MICA 


NYLON 
NYLON 


TERMINALwsSTUD SGLePIN PRESSeTG 
HEAT SINK TO#S/T0@398C3 


HEAT SINK T0#5/T0=390CS 

CONNECTOR®SGL CONT PIN 1,14=wegpSC=SZ SQ 
CABLE TIE ,062=3=01A ,1Uen0 NYL 

NOT ASSIGNED : 
FUSEHOLCER@CLIP TYPE,250=FUSE 


FUSEHOLCER=CLIP TyPE,25D=FUSE 
FUSEHOLCER@CLIP TYPE,250@FUSE 
FUSEHOLDER@CLIP TYPE,25DeFUSE 

CAN@RND ,906=INeDP=OUT ,938=IK=nD@OUT 
WASHER@8HOULCEREN 


WASHER@SHOULOERED 
WASHER@=SHOULCERED 
WASHER*SHOULCERED 
HEAT SINK 


FUSE 4,54 250v “TO 1,25X,25 YL 
FUSE 1,54 250V wTM 4,25x%,25 UL 


NUTeHExeh/LKAR GedOeTHKD ,09Uel la ThK 

WASHER®FL Ne AN, 3 ollelseID ,25"1%=00 
WASHERmFL NM NO, 3 ghielVelIG ,25=I%e0D 
SCREn=MACH Gedn 3128] 'i@LG PaAkKernnePOZI 


ScREW=Mack GeGO ,3i2-pMeLG Parenp=POZ] 


SCRENeMACH Und ,S62eTNelLG PANaHOePHL 


Mfr Part Number 


07045860090 
07045=60110 


016080161 
016090137 
0160"2207 
0160"2406 
0160"2199 


0160°2207 
01602207 
1500105X903S5A2 
016082199 
0160902199 


016082199 


WSod225xX9020A2 
1S0p225x9020A2 
WMF a 6307 


390328G040UTO=D!. 
39pD328G090NTb6"p: 
1500105X903S5A2 
1500105x903S5a2 


150D105x9035a2 
150D105X9035A2 


190100376 
190190376 
1901"0044 
1901=0044 
1901"0025 


1901=0028 
1901-0025 
190120025 
1NS393 
1N5393 


1N5393 
1NS393 


01186809 000 209 
011"6809 000 209 
0116609 000 209 
0340°0140 
03400"0140 


034020164 
0340801640 


036001514 
1205"0011 


1205=0011 
125120600 
149000482 


2110°0269 


2110°0269 
2110"0269 
211000269 
710001163 
07040=20530 


07040820530 
07040#20530 
07040820530 
07041#00010 


211020043 
2110°00493 


ORDER By DESCRIPTION 
2190=0162 
219000182 
ORDER BY DESCRIPTION 


ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 


——| 


.y 


K 


AMT TW WV WH we WH 


rom tf 


m m@m 


ANnMAANAUAAANANMM 


_ 7 


tn) (Tan? 


Ul 


| 


A! 


( 


He Be 3 
rrearteerl 


u 
BOER CE 
riearimerteert 


| 
la 


ml inl 


fi 


i 


a 
: 


Ww oul 


Model 7044B/7045B 


Table 7-4. Y-Axis Amplifier PCA A2 Parts List — 7045B (Sheet 2 of 2) 


HP Part |c 
Number 


Reference 
Designation 


Description Mfr Part Number 


185580376 7 TRANSISTOR@JFET DUAL NeCHAN De"GDE SI 1655"0376 
165400071 7 TRANSISTOR NPA SI POa3S00“H FTs209"HZ 18654-0071 
185400071 7 TRANSISTOR NPN SI POS30OMA FTM200"HZ 1659=0071 
185320036 2 TRANSISTCR PNP SY POS3LOMA FT B259"HZ 1653-0036 
165420087 5 TRANSISTOR NPN ST PNazyoorta FTB75"hZ 18540087 


1854=29090 0 TRANSISTOR NPN SY TO“e39 POeys FTSyoO%rZ 1854-9090 
1853-20041 9 TRANSISTOR PAP SI TO#39 POHA1 FTIb0MnZ 1853"0041 
1854020072 8 TRANSISTCR NPN |2N30SU SI TOeb6 POB25" 243054 
1853-0303 6 TRANSISTOR PAP 2NS9S6 ST TO#66 PNBUOA 2NS5956 
1854=0039 7 TRANSISTOR NPN 2N3053S SI TO#39 POsjW 2N30533 


185300041 TRANSISTCR PAP SI T0839 P0814 FTaBO¥YHZ 18530041 
165460215 TRANSISTOR NPN ST POS3S5S0MW FTB300MHZ 2N3900 
1853=0036 TRANSISTOR PNP SI PDS310MAR FTB250"HZ 1853=0036 


ee ie hol Neo 


075760280 RESISTOR 1K 1x ,125" F TCHOve100 C4al/BaTO@L00L oF 
068301065 RESISTOR 10” SX ,25% CC TCm=9090/41100 CB1065 

069806977 RESISTOR 3OK ix ,125H F TCB0ee25 069806977 
069626977 RESISTOR 30K 1% ,1254% F TCR0¢e25 069896977 
069603152 RESISTOR 3,48K jx ,125% F TC20+"100 Chal /Bal OaSIBL OF 


075760398 4 RESISTOR 75 1x ,125"4 F TCa040100 C4al/BalT 0a7SROF 
210063268 8 RESISTOR=TRWR SO 29% C TOP*#A0J 17=TRN 210003286 
075780444 1 RESISTOR 12,1K 1% ,125% F TC20e=100 COal/Bel0el2iaek 
075720276 9 RESISTOR 1,7@x 1% 2125" F YCa0ee100 C4el/BuTOaLTElLeF 
0698°8756 8 RESISTOR 16667 .1% elasn F TCe0e"a5 0698"8756 


069808747 7 RESISTOR 833,3 .1% e125" F TCe9¢"25 0696<8747 
075720442 9 RESISTOR 10K 1x ,1254 F TCB0%=100 Cool /BeT0alL002aF 
0757"0u42 9 RESISTOR 10K 1% ,125" F TCH0%0100 COa1/BeT0@L00aaF 
069885846 { RESISTOR 13” Sx ,5% CC TC#041059 E84365 
210022030 6 RESTSTOReTRWR 20K 10% C TOP@ACJ 1©TRN B2PR20K 


0698"*5846 1 RESISTOR 430 Sx 5% CC TC#0*1059 E81,365 

210002031 7 RESISTOReTRYR SOK 10% C TCPeADJ 1a TRN 62PRS50K 
069803101 7 RESISTOR 2,87 1% .5A F TCa0e"109 0698e3101 
069866619 8 RESISTOR 15K ,1x ,125" F TCH0e~25 069896619 
075720440 7 RESISTOR 7,5% 1% ,125W F TC20%=100 CUal/BaT0e7TS0LSF 


078780440 7 RESISTOR 7,5K 1% ,125n F 1C20¢<100 C4al/BaT0eTSOleF 
069926619 8 RESISTOR 15K o1% 125% F TC30¢"25 069896619 
06960e749u 9 RESISTOR 34,8K 1% ,125% F TCH0ee25 MPUC{/B0T9a3Q0QnP 
075720290 5 RESISTOR 619K 1% 2.125% F TCHOe"100 MFUCi/aaTOS6lIleF 
075720280 3 RESISTCAR 3K 1% 125" F TCH04"190 Cal /BaTNaL00LeF 
2100-3296 8 RESISTOR-TRMR 1K 10% C TOP-ADJ 17-TRN 2100-3296 

0698-5556 0 1 RESISTOR 3.3K 1% .125W F TC=0+-25 (ENGLISH) 0698-5556 

0698-7322 { RESISTOR 4.25K 1% .125W F TC=0+-100 (METRIC) 0698-7322 
0698=7646 3 1 RESISTOR 31,6K 1% ,125% F TC80+=25 MFUC1/BeTIe31O8aF 
075720279 0 3 RESISTCR 3,16K 1% .125% F TC20%=100 C4al/BuaTOeSib19F 
0757-0137 9 1 RESISTOR 750K 1% .SW F TC=0+-100 0757-0137 

0757-0403 2 1 RESISTOR 121 1% .125W F TC=0+-100 C4-1/8-TO-121R-F 
0698-3150 6 1 RESISTOR 2.37K 1% .125W F TC=0+-100 C4-1/8-TO-2371-F 
2100-1788 9 3 RESISTOR-TRMR 500 10% C TOP-ADJ 1-TRN 82PR500 

0757-0394 i?) 1 RESISTOR 51.1 1% .125W F TC=0+-100 C4-1/8-TO-51R1-F 
0757-0159 5 1 RESISTOR 1K 1% .5W F TC=0+-100 0757-0159 

2100-1788 9 RESISTOR-TRMR 500 10% C TOP-ADJ 1-TRN 82PR500 

0757-0444 1 RESISTOR 12.1K 1% .125W F TC=0+-100 C4-1/8-TO-1212-F 
2100-1788 9 RESISTOR-TRMR 500 10% C TOP-ADJ 1-TRN 82PR500 

0757-0439 4 RESISTOR 6.81K 1% .125W F TC=0+-100 C4-1/8-TO-6811-F 
0757-0439 4 RESISTOR 6.81K 1% .125W F TC=0+-100 C4-1/8-TO-6811-F 
0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 C4-1/8-TO-1002-F 
0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 C4-1/8-TO-1002-F 
0698-3437 2 RESISTOR 133 1% .125W F TC=0+-100 C4-1/8-TO-133R-F 
0698-3437 2 RESISTOR 133 1% .125W F TC=0+-100 C4-1/8-TO-133R-F 
0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 C4-1/8-TO-1002-F 
0757-0346 2 RESISTOR 10 1% .125W F TC=0+-100 C4-1/8-TO-10RO-F 
0757-0346 2 RESISTOR 10 1% .125W F TC=0+-100 C4-1/8-TO-10R0-F 
0757-0346 2 RESISTOR 10 1% .125W F TC=0+-100 C4-1/8-TO-10R0-F 
0757-0279 0 RESISTOR 3.16K 1% .125W F TC=0+-100 C4-1/8-TO-3161-F 
0757-0279 ie) RESISTOR 3.16K 1% .125W F TC=0+-100 C4-1/8-TO-3161-F 
0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 C4-1/8-TO-1001-F 
0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 C4-1/8-TO-1001-F 
0698-3266 5 RESISTOR 237K 1% .125W F TC=0+-100 C4-1/8-TO-2373-F 
0757-0401 10) RESISTOR 100 1% .125W F TC=0+-100 C4-1/8-TO-101-F 
0757-0401 0 RESISTOR 100 1% .125W F TC=0+-100 C4-1/8-TO-101-F 
1826-0059 2 IC OP AMP GP TO-99 PKG LM201AL 

1826-0059 2 IC OP AMP GP TO-99 PKG LM201AL 

1826-0059 2 IC OP AMP GP TO-99 PKG LM201AL 

1826-0059 2 IC OP AMP GP TO-99 PKG LM201AL 

1826-0059 2 IC OP AMP GP TO-99 PKG LM201AL 

1826-0059 2 IC OP AMP GP TO-99 PKG LM201AL 

1902-0025 4 OIODE-ZNR 10V 5% 1902-0025 

1902-0025 4 DIODE-ZNR 10V 5% 1902-0025 

1902-0041 4 DIODE-ZNR 5.11V 5% 1902-0041 

1902-3172 8 DIODE-ZNR 11V 2% 1902-3172 

1902-3172 8 DIODE-ZNR 11V 2% 1902-3172 

1902-3094 3 DIODE-ZNR 5.11V 2% 1902-3094 

1902-3094 3 DIODE-ZNR 5.11V 2% 1902-3094 

1902-3214 9 DIODE-ZNR 16.2V 2% 1902-3214 

1902-3214 9 DIODE-ZNR 16.2V 2% 1902-3214 

1902-0777 3 DIODE-ZNR 6.2V 5% 1902-0777 

1902-0777 3 DIODE-ZNR 6.2V 5% 1902-0777 

8150-0355 5 WIRE 22AWG Y 42V TFE 19X34 105C 8150-0355 

8151-0013 4 WIRE 22AWG 1X22 8151-0013 


_ ~ CR1I0. nani, 
adsl CRO. F2 f 
— = CR11- 
C17 
C16 
> a8 3 ag a) 
C22 C23 R43 C13 
@13.°—RB4 R55 R46 C14. 
R49 R50 R47 Rag” Ras 
VRE R45 ~ 7 > 
a2 cig 911 OG qa) @ aa: 
VR10 vR«u 06 ee 
R51 R52 cre. CRS © 
2 R35 _ ABQ 
aa R33 R40 | 
R32 ia cua 
te a <A U7" 10 
R30 a e:) C7 a a 
R29 2 a0 
VR5 , Oe R38 B 
VR4 C20 7 
- RBS 
CR3 non u2 a 
igs R21 oe! 
R34 ~ 
R20 C1717 
VR6 R23 . eee 
VR7 cB aa 
R9 cé 
VR3a2B Ut Bee . 
RB R27 : R419 
R25 
a2 R26 R4 VR2 
: a4 VR1- 
Le Ris R11 ai 
= it ere cR2 
TATA: » ARG CR1.. » £3 
. - m o¢2 . - R2' 
iT “or £1 Ww2 
RE wi 
2 E2, E56 
at CANE63 * 
aA 4 ‘ 


NOTE: HEAT SINKS REMOVED FOR CLARITY. 


Figure 7-7. Y-Axis DC Amplifier Circuit Board — 7045B 
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Figure 7-8. Y-Axis DC Am 
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Table 7-5. X-Axis Amplifier PCA A3 Parts List — 7045B (Sheet 1 of 2) 


HP Part 
Number 


07045=60080 
07045=60100 


016080161 
016000157 
0160=2207 
016%82207 
016002207 


016004264 
016002199 
018000197 
0180=0197 
016000819 


018080291 
018080291 
016000004 
016020302 


018000291 
018080291 


1901"0376 
190100376 
190120044 
190180044 
1901=0636 


039020060 


034080164 


036001519 
12050011 
2110#0269 
710001163 


2110=0055 
2110-0055 
211020343 
211000343 


059000199 
059000199 
219000182 
219060182 
220000141 


220060141 


1655~0376 
165400071 
16540071 
1654=0087 
1653-0082 


1653-0045 
165400090 
165420039 
165320041 
165400215 


1653-0036 


975720280 
0663-1065 
969606977 
169606977 
069403152 


9757=0398 
2100=e32H8 
0757@0404u 
0757-0276 
069882756 


ooone WW Se oul 


uity Utue 


Description 


PCAeX@AXIS AMPLIFIER (ENGLISN) 
PCAw XmAXIS AMPLIFIER (METRIC) 


CAPACITOR@FXC ,OLUF +e10x 200VIC POLYE 
CAPACITOR@FXD 4Y7OOPF e#19% 200UDC POLYE 
CAPACITOR@FXC 3oOPF #=Sx 300VCC “ICA 
CAPACITOR@=FXD 3JOOPF #@5% 390VEC “ICA 
CAPACITOR@FXC 300PF #=Sx 300VCC MICA 


CAPACITOR@FXC ,39UF ¢e10x% 109V0C 
CAPACITOR@FXD 3OPF t#5X% 309V0DC MICA 
CAPACITOR@FXO 2,2UFee10x 20V0C TA 
CAPACITOR@FXD 2,2uF+#10% 20V0C TA 
CAPACITOR@FXC ,OU7TUF #910% 600VDC POLYE 


CAPACITOR@FXD {UFe=10x 35VOC TA 
CAPACITOR@FXD {uUFe"10% 35VOC TA 
CAPACITOR@FXO ,yUF #8203 SOVOC MET@POLYC 
CAPACITOR@=FXO ,O18UF ##10% 200V0C POLYE 


NOT ASSIGNED 


CAPACITOR@FXO jUFee10x 35V0C TA 
CAPACITOR@FXC 1uUFe=10% 35V0C TA 


DIODE*GEN PRP 35V SOMA p09835 
DIODE@GEN PRP 35V SOMA 00035 
OLODE=SAITCHING SOV SOMA 6NS 
OIODEeSHKITCKING SOV SOMA 6NS 
OIODE*Fw BROG 100V 4A 


TERMINAL @eSTUD SPCL=FOTHRU PRESS@eMTG 


INSULATOR@XSTR NYLON 
NOT ASSIGNED 


TERMINAL SSTUO SGLePIN PRESS="TG 

HEAT SINK TO#5/T0e398C3 
FUSEHOLDER@CLIP TYPE,250=FUSE 

CANSRND ,F0b6eINeDP ROUT ,93BeINaMDeOUT 


FUSE GA 250V NTO 4,25X,25 UL 
FUSE 4A 250V NTO 1¢25Xe25 UL 
FUSE ,254 125V NTO ,281X,093 
FUSE .254 125V NTO o281x,093 


NUT@HEX@H/LKAR GeG0@THY ,094erNeTHK 
NUTsHEX@h/LKAR Ge 0e THD 09a T Ne THK 
WASHER@FL NM NO, 3 elieIN@ID .25°Ih=00 
WASHER@FL NM NO, 3 gideI"elD ,25eIN%eOD 
SCREN@MACH GedQ ,312°IN@LG PAN@wD@POZ] 


SCREW=MACH Ged0 ,312"INeLG PAN@=HD=POZI 


TRANS TOTO RN OEET DUAL N#CHAN De“ODE SI 
TRANSISTOR I POm300MR FTe200MKZ 
TRANSISTOR naa POS300MN FTB200KMHZ 
TRANSISTOR NPN POS360MW FTR7SMKZ 

TRANSISTOR PNP PDB310MnH FY e200MHZ 


TRANSISTOR PAP TO=39 POS{H FTS6OMHZ 
TRANSISTOR NPN T0039 POBYA FTS{OOMHZ 
TRANSISTOR NPN 2N30538S SI TO=39 PDBin 
TRANSISTOR PNP SI TO=39 POm1a FTm60KMHZ 
TRANSISTOR NPN SI POS35OMN FT S30OMHZ 


TRANSISTOR PAP ST POR310%H FT B250%H7 


RESISTOR 1K {x ,125% F TCHO0ee$ 00 
RESISTOR 10M S% ,25% CC TC3=909/%1109 
RESISTOR 30K ,ix ,125" F TC20¢=25 
RESISTOR 3OK 41% ,125" F TCEI¢=25 
RESISTOR 3,48K 1% .125% F TC20%"109 


HESYSTOR 75 1% 125% F 1CB90%=100 
RESTSTOReTRMR Sp 20% C TOPeADY 1 7—TRV 
RESISTOR 12,1K 1% 21254 F TC20%"109 
RESISTOR 1,78% 1% 125% F TCe0%e109 
RESISTOR 166.7 ,1% «125% F TCENe@25 


Mfr Part Number 


07045860080 
0704560300 


0160"0161 
016090137 
016082207 
0160e2207 
0160-2207 


HER395 
016022199 
1500225x9020A2 
1S00225x9020a2 
WMFe69a7 


1500105%9035A2 
1500105x903Sa2 
0160=4004 
0160°9302 


1500105X903S5A2 
1500105x9035a2 


1901°0376 
1901=0376 
19030044 
1901"0044 
MDA=97082 


01126809 000 209 


0340#0164 


036001514 
1203"0011 
2110"0269 
710001163 


312004 
312004 
211090343 
211090343 


ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 
219080182 
2190"0182 
ORDER BY DESCRIPTION 


ORDER BY DESCRIPTION 


1655=0376 
16548007} 
18549"0071 
165480087 
1653"0042 


1653"0044 
185420090 
2N30538 
1653°0041 
2N3904 


1653=0036 


C4ol/BaTOeL00LaF 
CH1065 

069Aa6977 
06986977 
C4el/BuaT0aS4blL OF 


COel/AaT0eTSROOP 
210083286 
Coal /AwT0PL2120F 
C4ol/guTOml7aloF 
069688756 
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Model 7044B/7045B 


Table 7-5. X-Axis Amplifier PCA A3 Parts List — 7045B (Sheet 2 of 2) 


HP Part 
Number 


Reference 
Designation 


Mfr 
Code 


Qty Description Mfr Part Number 


oa 


ABRIL 069808747 7 RESISTOR 833.3 1% e125n F TCa0ee25 069888747 

A3Ri2 075789442 9 RESISTOR 10K 1% ,125H F TCa0%"100 C4el/baTO@L00deg 
ASRI3 0757-0442 9 RESISTOR 10K 1x ,125% F TCH0e0e100 CGal/baT Oe 002eP 
A3RiG 069885846 1 RESISTOR 13” S% .54% CC TCH041059 EB1365 

A3R15 2100-2030 6 RESTSTOR*sTRYA 20K 10% C TOP@ACJ LeTRN 82PR20K 


A3R16 069605846 1 RESISTOR 13” Sx ,S% CC TC8041059 E81365 

A3R17 069886619 8 RESISTOR 15K o1% ,125" F TC200"25 0698=6619 

A3Ri8 075720440 7 RESISTOR 7,5% 1x 125" F TC2%4"190 C9al bal Oa7S0L EF 
ABRI9 075780440 7 RESISTOR 7,5% 1% ,1254 F TCH24"190 C4el/boT0aTSOL oF 
A3R20 0696886619 8 RESISTOR 35K ,ix ,125n F TCB0e*25 069686619 


AZR24 069867494 9 RESISTOR 34,8% {xy 4,125 F TCaQ0 e025 MPGC1/BaT9e3GB20PF 
asR2e2 075700284 7 RESISTOR 150 1% ,125% F TC20e=#100 C4wl/baTOOLSI SF 
A3R23 075700280 3 RESISTOR 4K 1% ,1254 F TCB04"100 C4al/BaTOeLO0lLaF 
AgR24 2100—3296 8 RESISTOR@TRMR 1x 10% C TOP*a0J 17@TRN 210003296 

AZR25 069805556 0 RESISTOR 3,3*% 1x ,125mh F TCBOeH25 069405556 


CENGLISK) 
RESISTOR 4,25K ,25% 125m F TCB0e025 
(METRIC) 


AZR25 069807322 


wu 


MPGC1L/B80e79eba5ia€ 


A3R26 06987646 3 RESISTOR 3106K 3% o125% F TCw0te25 MPaCi/eeToe3io2eF 
AZR27 075700279 0 RESISTOR 3,16K 1x ,125n F TCBOee100 Chet /balOuSL610F 
A3R26 075700135 7 RESISTOR Silk 1% ,59 F TCH04"100 075780135 

A3R29 0757e040! 0 RESYSTOR 100 1x ,125h F TC8040100 C4al /BaT Oe OLoF 
A3R30 0698=0084 9 RESISTOR 2,15K 1% ,1254 F TCB0%=100 C4ml/BaT0e21S51L9F 


ABA31 210062497 RESTSTORSTANR 2x 10% C TOP#ADJ 1=TRN 62PR2K 

A3R32 075700394 RESISTOR Si,i 1% ,125" F TCB9%0100 Coal /baT 0S Ri oP 
AZR33 075780280 RESIgrOR 1K 1% ,125W F 7108040190 C4al Ba TOCLOOLaF 
A3R3G 0757204018 RESISTOR 619 1% ,125m F TC80%0100 Coal /buTOBO1 IRF 
AZR35 075720280 RESISTOR 4K 1% .425% F TCwO+"100 C4=,sbaToQr1ooieF 


ouUW OW wowWwo ns 


A3R36 075720280 RESISTOR 1K 1% ,125" F TCHe0%"100 C4al/geTOolLOOlor 
A3R37 075780418 RESISTOR 619 1% ,125% F TCB048100 Chol /Bol0ab619R oF 
A3R36 075780991 RESISTOR 20 1% ,5a F TC#0e=100 073720991 
A3R39 075720991 RESISTOR 20 1% ,Sw F TCw0%"100 075720991 
AZR4Q 075700427 RESISTOR 1,5K 1x ,1254 F TCB04~190 C4wl/bal0alS0lLeF 


AZRG, 075780427 RESISTOR 41,5K yy ,125" F TC804"190 C4el/Bal0alS0LeF 


A3R42 066320515 RESISTOR S,i1 5x ,25" FC TCa=400/9500 casics 
ASR43 075780279 RESISTOR 3,16K 1% .125% F TC#0+0100 C4al/BalTOeSIO1L0F 
AZR4G 075780279 RESISTOR 3,16K 1% ,125" F TCw0%0109 Cal /BaTOeSlLOlap 


A3R45 


075780420 RESISTOR 750 ix ,125" F TC80%0100 Coal /bal0e7S19F 


vw wuoooao 


AZR46 075780420 RESISTOR 750 1x ,125w F TCB0e=100 C4el /baoTOaTS19F 
AZR47 0737-0472 RESISTOR 200K {x ,125n F TCH04"190 Cal /BmTOe2Z00SaF 
A3R46 NOT ASSIGNED 

ABRAD O757e0401 RESISTOR 100 1x ,125" F Tom0%9100 C4ml/BeTOMLOLaF 


eo 


A3R50 0757*0401 


RESISTOR 100 1x ,125" F TC80%0100 C4al/BaTOmlLOLeF 


A3U} 1826=0039 2 TC OP AMP GP T0699 PKG LM20UAL 
ayue2 1826=0059 2 Ic OP AMP GP TO=99 PKG LM20taL 
A3U3 1626=0059 2 IC OP AVP GP T0899 PKG LM201AL 
A3u3 182620059 2 Ic OP AMP GP TO=#99 PKG LM202aL 
AUG 162620059 2 OP AMP GP T0099 PKG LM201AL 


ABVRS 190200025 a OIODE=ZNAR 10V Sx pO=35 Pom.4n Tome, 06% 1902°0025 
ASVR2 190220025 4 DIODE@ZAR 10V Sx DO=35 POB,45 TCA, 06% 1902°00a5 
A3VR3 190280041 q OLODE*Z4R S,11V SX 00835 POS,dn 190280041 
ASVRG 190283191 1 OIODEmZNR 13V 2% 009835 POs,uy TCHe, 06% 190283191 
A3VRS 190283191 i DIODE@ZNR 13V 2% 0093S POe,us TCBO, 06% 190203191 


A3VR6 190283110 a DIODEeZNR 5,9V 2% 00035 POS,4nH TCee, 017% 190283110 
ASVRT 190283110 q OIODE@ZNAR S.9V 2% DO#35 POe.4n TCOBH, 017% 190283110 
A3VRB 190280202 9 OIODEeZNR 15V Sx 00015 POsin TCme,057X 1902080202 
A3VRO 190280202 9 DIODE@ZNR 15V Sx D0"15 POsin TC#e,057% 190220202 
A3VRIO 190220786 4a DIODE=ZNR 1NQ37 QV SX DO"7 POs.5Sh 1N937 


2 


ASVRIiL 190280786 DIODE=ZNR 1N937 9v SX DO="7 POR,SH 1N937 


A3nmi 
A3n2 


815020355 
835000355 


WIRE 224KG Y Gav TFE 19x34 105C 
WIRE 22AnG Y Gav TFE 19X34 105C 


61500355 
8150<0355 


uw 


Q10 


C20 
R49 
R43 


VR8 
as C11 
VR10 


R45 
R47 


C13 
R31 


R30 
R29 


__-R2B 
7 C14 
VR4 


VR6 
VR7 


R32 
CR4 


CR3 
VR5 


VR3 


7045-A-16-1 


NOTE: HEAT SINKS REMOVED FOR CLARITY. 
Figure 7-9. X-Axis DC Amplifier Circuit Board — 7045B 
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Figure 7-10. X-Axis DC Amplifier Schematic 
Model 7045B 
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Table 7-6. TTL Control PCA A4 Parts List — 7044B 


HP Part |c 


Reference 


Designation Mfr Part Number 


Description 


0704Ge60304 TTL BOARD ASSEMBLY 07044"60301 

018000291 CAPACITORMFXD 1UFeeiox JSVUC TA 1500105X903542 

016020820 CAPACITCQ@FXC ,OSUF #8U"20% 25Vo0C CER 0160"0820 

018020309 CAPACITOR@FXN a, 7UFes20y 1OV0C TA 150D975X0010A2 

0160=1820 CAPACITOR@FXC ,OSUF *#80"20% 25Vnc ER 0160"0820 

190120028 DIODE®GEN PRP 109V 200Maza p0e7 1901#0025 

NOT ASSIGNED 

1901-20025 DIODE=GEN PRP {09V 200MA D087 1901*00a5 

1901-0025 DIODE=GEN PRP 100V 200MA DO0e7 190120025 / 

19010025 DIODESGEA PRP 100V 200Ma pOe7 190190025 : 

190120025 DIODE@GEN PRP 100V 200MA 0007 1901980025 | 
| 

036001514 TERMINAL SSTUCD SGLePIN PRESSe”1G 0360e1514 | 

049001186 RELAYmREED 14 SOMA 200VDC 12VDC@COIL 049004186 } 

099001186 RELAY@REED 1a S0OmMA 200VUC 12V0C=COIL 049001186 \ 

049001186 RELAY@REED 14 S0OMA 200VDC 12V0C@COIL 049001166 ; 


COREsSHIELDING BEAD 
CORESSHIELDING READ 


$60S90e65/30 FPARYLENE COATED 
5605900e65/35 PARYLENE COATED 


917060847 
9170=08407 


NOT ASSIGNED 
NOT ASSIGNED 


Tl gt 


185400071 TRANSISTOR NPN SY POw300%H FT e200MHZ 16540007) 
165400071 TRANSISTOR NPN SI POm300MH FTm200KHZ 185480071 
075780280 RESTSTOR 1K 1x ,1258 F TC#0¢=0100 C4al/BaT 0a 0010P 
NOT ASSIGNED 
0757=0280 RESISTOR 1K 1% ,125"4 F TCH040100 CUml/BaTOOLO01OP 
NOT ASSIGNED 

0757=0280 RESISTOR 4K 4% ,4258 F TCwo%"490 C4ey/BeToO@10019F 
069824002 RESISTOR SK 1% ,125~ F TCw0%=190 C4al/geT0eS00lLeop 
0757 e0442 RESISTOR 10K 1x ,325h F TC80o0100 C4el/Beal 0el002eF 
069683150 RESISTOR 2,.37K 1% «125m F TC20%"100 Col /BaTOme237 Il oF 
069880002 RESISTOR 5K 1x ,125" F TC#0+e100 CUal/baT0aS00I oF 
0757-0442 RESISTOR 10K 1% ,125h F TCK0+"100 C4el/BuT0el002aF 
069643160 RESISTOR 31,6 1% ,1254 F TCB0%"100 C4al/buTOe3l62ep 
075720442 RESISTOR j0K 1x ,125% F TCH0¢=100 CHel/buaT 0s 00daF 
075720042 RESISTOR 10K 1% ,125% F TCB0%e100 Coal /BaTOal002aP 
0757=0442 RESISTOR 10K 1% 41254 F TC30%=100 C4al{/buT0@1002eF 
049090°4186 RELAY@REED 44 SopoMA 200VDC {2VOC@COIL 0990%1186 
049001186 RELAY@REED 14 SQOMA 200VDC L2yDC@COIL 0990#1186 
049081186 RELAY@REED 14 SOOMA 200V0C 12V0C*COIL 04901186 
162020269 Ic GATE TTL NAND QUAD 2eIAP 8N7403N 
162020269 IC GATE TTL NAND QUAD 2eINP SN7GO3N 
182021270 Ic MV TTL L ¥ONOSTBL SN74L321N 
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Model 7044B/7045B 


Reference 
Designation 


07005869115 


9180=0291 
9160=0820 
218000309 
916989820 


1901=0025 
1901=9025 
190180025 
190120025 
1901209025 


190100025 
190120025 
190160025 
190120025 


036081514 


917000847 
917060847 


185400071 
1ASGe00T71 
165460071 
185Ue0071 


0757080280 
069684002 
075720280 
0698084092 
075769280 


0696ed4002 
075780442 
0698031350 
069884002 
075720442 


0698603160 
075780442 
075780442 
075700442 


049001186 
049001186 
049001186 
94990=1186 
049001186 


1682020269 
1620-0269 
162001270 
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Table 7-7. TTL Control PCA A4 Parts List — 7045B 


=. 


Pca, TTL CONTROL 


CAPACITCR#F 


xc 


CAPACITCReF KE 


CAP aCITCAeF 
CAPACTTCRmF 


xr 
xt 


OIODEsGE?. PRP 


OIONE=GE* P 
OIODE=@GE'. P 
OIODE*GE* P 
CINCESGES P 


RP 
RP 
Re 
RP 


OCIONE GES PRP 


NIONESGEN P 
OIODEsGEN 
OIOME=GEN P 


TERMINAL SST 


COREsSHIELD 
CORE@SKIELO 


TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
TRANSISTOR 


RESISTOR 4k 
RESISTOR 5x 
RESISTOR 1K 
RESISTOR SK 
RESISTOR 1K 


RESISTOR 5K 


RESISTOR 10K 1% 
RESISTOR 2,37K 1% 


RESISTOR 5K 


Re 
RP 
RP 


uo 


ING 
ING 


NPA 
NPR 
APA 
NPN 


1x 
1% 
1x 
1% 
1x 


1% 


ix 


fuFee19% 35VNC Ta 
eOSUF #@0820% 25VCC CER 
4,7Fee20% 19VNC TA 


eASuF 


1oav 
199V 
109V 
100Vv 
109V 


1noVv 
100v 
100V 
190V 


SGL=P 


BEA0 
sEA0 


P 
Pp 
P 
P 


2125 
ales 
2i25 
2125 
2125 


2125 


7b 00e20% 


20074 C4 
200”a CO 
200”4 CO 
200"a CO 
200”%4 CO 


200"4 
200A 
200¥4 
200A 


I) PRESS 


O5300Mn 
Nazoornr 
02300rK 
0330044 


25/00 CER 


<7 
-7 
«7 
-7 
«7 


o"TG 


FTB200MKZ 
FTa200H2 
FTe200KMHZ 
FTa209"HK2 


“ TC20¢2100 
“ TC219"190 
“ TC2040190 
“ 703008100 
a TCa0e"190 


wv F 1Cm%490190 


21255 F Tcos0ee109 
2125" F TC304¢2109 


2125" F TC#04=100 
Sa F TCs0%=100 


RESISTOR 10K 1% ,12 


RESISTOR 31.6K 1X 
RESISTOR 140K 1x 412 
RESISTCR 10K 1x ,12 
RESISTOR 10K 1x 412 


RELAYeREED 
RELAY@REED 
RELAYeREED 
RELAY@REED 
RELAyY@REED 


IC GATE TTL NAAM QUAD 2aINP 
IC GATE TTL NAND QUAD 2eIAP 


1A 
1A 
14 
1A 
iA 


SoomA 
Sooa 
SQ0MA 
SO0MA 
Sooma 


125" F Tc#0%=100 
S* F TC30¢8100 
Se F Tc80¢~100 
S\ F TC80¢0e109 


209V0C 
200V0C 
209V0C 
200v0C 
200V0C 


Ic -V TTL L MONOSTSL 


12VOCmCOIL 
12vOc*COIL 
12VO0C“COIL 
12vOc=cOIL 
12VOCeCOIL 


Mfr Part Number 


07045=60415 


1500105x903Sa2 
016020820 
15004975x0010a2 
0160°0820 


1901#0025 
190120025 
1901#0025 
1901=0025 
1901"0025 


19010025 
190120025 
190120025 
1901-0025 


036001514 


5603590065/38 PARYLENE COATED 
560590065/38 PARYLENE COATEO 


1854°0071 
18540071 
16540071 
16540071 


Coal /buT Onl O0LOF 
C4al/buTOaS500lL op 
C4el/BuaT 01001 oF 
C4el/ba TOMS ap 
C4el/baT0al 001 oF 


Chal /baTOeS00LaF 
C4al/BaT0elL002eF 
C4al/SaT0a23TiLoF 
Col /baTOeS00L oF 
C4al/euTOelO02aF 


C4al/SuT0e3Slb2eag 
Coat Bal 0a 002eF 
C5al/BaTOel002ar 
Chol /BaT0el002oF 


099001186 
049001186 
049001186 
049091186 
049001186 


SN7GQ3N 
SN7903N 
SN79L1321N 
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Figure 7-12. TTL Schematic 


Figure 7-11, TTL Circuit Board 
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Table 7-8. Time Base PCA Parts List 


x 


Reference = ( > 
. , Description i 
Designation crip Mfr Part Number a 
070aqg~60400 PCA@TIPE BASE (MODEL 70qu8) 0704460900 
07045=60070 PCAeTINE BASE (MODEL 70058) 07095"60070 [4 
016080174 9 CAPACyTOR@FXO ,U7UF #80=20% 25V0C CER 016020174 
016003477 1 CAPACITOR@FXO {oUF *=30% SOVOC MET@POLYC XU83e{ 069RSNG fe 
0160=2208 4 CAPACITCReFXC 330pPF =5x% 300V0C MICA 0160=2208 
O150#0121 5 CAPACITOR@FXC ,1UF #g0=20x% SOvNC CER 01500121 
018080291 3 CAPACITOR@FXC jUFee10x 35VDC TA 1500105X9033A2 fe 
016061746 5 CAPACITOR@FXO {SUF¢e10x% 20V0C Ta 1500156X902062 
018060374 3 CAPACITOR@=FXD 10UF*#{0% 20V0C Ta 13500106x902052 
0160=2208 4a CAPACITOR@FXD 330PF #=Sx 300VDC MICA 0160#2208 fa 
0160=1743 2 CAPACITOR@FXD ,{UF#=10% 35V0C Ta 1500104x9035a2 oes 
0150-0050 9 CAPACITOR@FXD {n00PF #80@20% {KVOC CER 0150=0050 
0150-0093 0 CAPACITOR@FXC ,o1UF #80e20% 100VDC CER 0150#0093 fs 
0150=0093 0 CAPACITOR=FXD ,O1UF #80@20X% 100V0C CER 015020093 2 
018020039 7 CAPACITOR@FXC 1{00UF#75=@10x 12V0C AL 30D0107GO12CC2 
1901-0040 1 DIODESSHITCHING 30V SOMA 2NS 00035 1901*0040 [= 
190120040 1 DIODE=SHITCKING 30V SOMA 2NS 20835 1901=0040 
190100040 1 DIODE@SRHITCHING 30V SOMA 2NS D0@35 190160040 
190120040 1 DIODE*SHITCHING 30V SONA 2NS [0035 1901=0040 
190180040 1 DIODE@SHITCHING 30V SOMA 2NS 00835 1901=0040 firs 
190180040 1 DIODEeSKITCHING 30V SOMA 2NS 00035 190120090 
1901-0040 1 OIODE*SAITCHING 30V SOMA 2NS 00=35 190120040 
[= 
0340=0060 TERMINAL@8TUD SPCL®FDTHRU PRESS=IG 011=6809 000 209 
0340=0060 TERMINAL@STUD SPCL=FDTHRU PRESSeTG 01126809 000 209 
036001514 TERMINAL@STUD SGLePIN PRESSeNTG 036001514 [w= 
1251-0600 CONNECTOR@SGL CONT PIN 1,14=NwegSCeSZ 8Q 1251=0600 
049001186 a RELAY@REED 14 SO00OMA 200V0cC 12Voc=CcOIL 049001186 ik 
049001186 4 RELAY@REED 14 SQOMA 200VDC 12VOCeCOIL 049001186 i, 
185560301 8 TRANSISTOR|JFET DUAL 2N5198 NeCHAN 2N5198 
1854-0071 7 TRANSISTOR NPA SI POm300MW FTm200KHZ 185400071 | 
165480071 7 TRANSISTOR NPN SI PDR300MW FTm200¥KZ 1854"0071 | — 
165420071 7 TRANSISTOR NPN SI POB300HH FYB200KHZ 1654*007} \ 
185320020 4 TRANSISTOR PNP SI POm300Mnh FT B1SOPHZ 1853=0020 | 
‘Oa 
069600024 9 RESISTOR 1,4K ty ,125n F TCB00100 Cowl /BaT OSL 4OLoF — 
210003215 1 RESISTOR@TR¥YR 1K 20% C TOP@ANJ YeTRN 3339Paejo102 
069603042 9 RESISTOR 237 ix ,125% F TCB0%0100 CG0l/BaTOu23TRaP ’ 
069803158 4 RESISTOR 23,7K 1% ,125n F TCB0%"100 C4ai/Bal0a23720P = 
069883158 4 RESISTOR 23,7K 1% ,125n F TCB0e=100 C4wl/BaT e237 Zep 
069683150 6 RESISTOR 2637K 1% 2125 F TCE0%=100 Cm /BaTOuas7 lap = 
069603499 6 RESISTOR 26,7K 1% ,125° F TCH0eei00 CGni/baT0a287aaF ne | 
069803006 3 RESISTOR 363 1x ,125" F TCm00100 C4al/BuT0a3b3SRGF 
075720290 5 RESISTOR 6,19K 1X .125 F TCH0%=100 MFOCL/g=T0*61930F 
069680340405 2 RESISTOR 348 1% ,125n F TC80e=#100 C4al/BaT OaJQbRaPF te 
0698a3444 6 RESISTOR 215 ix ,125" F TC8048100 C4al/BaT0e21SRaP 
0696-3150 6 RESISTOR 2,37K 1X .125" F TCI0¢"100 CIel/bal0ad3 TL OF 
069883150 6 RESISTOR 2,37K 1% 125% F TCw0¢0100 Coal /BaT0ud37 1 0F Te 
075780449 6 RESISTOR 20K 1% ,125" F TCB0e0100 C4el/baT0m20020F 
075760438 3 RESISTOR S,11K 1% 125" F TCm0e=100 Coal /BoTOaSiLiok 
0757=0280 3 RESISTOR 1K 1% ,125" F TCH04#=100 C5al/geTOelLOOLor Te 
075720200 7 RESISTOR S,6aK 1% ,125% F TC#0e=100 CU0l/buaTOmS621 0F 
0757=0290 5 RESISTOR 6,19K 1% ,125n F TCe0%=100 MFUCL/B=T0O1 91 oF 
075720200 7 RESISTOR 5,62K 4% 125% F TCB0e=100 CGel/buT0aS621 oF ' 
069600082 7 RESISTOR 464 1x ,125" F TCH0%e100 C4o1/8aT0e4b00aF I Su 
075720458 7 RESISTOR 51,1K 1% ,125" F TCm0ee100 CHaml bal 00511 20F 
069803150 6 RESISTOR 2,37K 1% .125% F TCB0e=100 C4el/baTOa23Ti oF 71% 
0757=0428 i RESISTOR 1,62K 1% ,125 F TCa0e=100 Cal /BaTOelb2ioF Nene 
069603456 7 RESISTOR 348K 1% ,1254 F TCH0e=100 0696-3458 
(MODEL 79Q48 ONLY) A 
0698=3260 RESISTOR 464K 1x ,125n F TC204¢=100 069883260 7 
(MODEL 70458 ONLY) 
0757-04038 RESISTOR 5,11K 1% 2125” F TCe0%"109 C4el/buTOeSilleoF 
210001986 RESISTOReTRYR 4K 10% C TOPeADJ JaTRA B82PRiK } 
1820#0328 IC GATE TTL SOR QYAD 2aI"P S$"17402N A 
182%=0054 IC GATE TTL ANAND QUAN 2=InP S847400N [7 
182620059 IC OP AWP GP TM899 PKG LM20LAL ii 
190280786 OIODEsZNA 14937 GV Sx D007 POs,5* 14937 i~ 
190203139 DIODE=ZNR 8,25V SX N0=35 POR,un 190203139 ie 
190260008 OIODE@ZNR 6,81V Sx 00035 POs,u4 1902=0048 ! 77 
(MODEL 7044 — OnLy) fz 
190283070 OIODEeZNR 4,22V Sx 00835 POs,uy 1902=3070 id Y 
(MODEL 70456 ONLY) 
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Figure 7-13. Time Base Circuit Board — Option 001 
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Section VII Model 7044B/7045B - 


Iz 
Table 7-9. Schematic Diagram Symbols (Sheet 1 of 2) iA 
SCHEMATIC DIAGRAM NOTES @o ia 
Hf 
Resistance in ohms, capacitance in microfarads, inductance in millihenries unless otherwise 
noted. ve 
ihm 
* Asterisk denotes a factory-selected value. Value shown is typical. Part might be omitted. Te 
» Indicates a NOTE on the schematic diagram. jb 
| 
& Tool-aided adjustment. CS Manual control. 

j= 
wz 

as | Encloses a front-panel or circuit assembly silkscreened designator. = 
a 2S Encloses a rear-panel silkscreened designat E 
Se eee p gnator. = 
t 

—_ - —- Circuit assembly borderline. 
fi. 
—_-— —_ — Other assembly borderline. Also used to indicate mechanical interconnection (ganging) 
and RF shielding. T 


Heavy line with arrows indicates path and direction of main signal. 


Heavy dashed line with arrows indicates path and direction of main feedback. ic 


fea | 


Indicates cable run with seven lines. 


Wiper moves toward CW with clockwise rotation of control (as viewed from shaft or knob). 


Numbered Test point. Measurement Lettered Test point. No measurement 
aid (metal post, circuit pad, etc.) aid provided. 
provided. 


Encloses wire color code. Code used is the same as the resistor color code. First number 
identifies the base color, second number identifies the wider stripe, third number identifies 
the narrower stripe (e.g., (947) denotes white base, yellow wide stripe, violet narrow stripe). 


A direct conducting connection to the earth, or a conducting connection to a structure that 
has a similar function (e.g., the frame of an air, sea, or land vehicle). 


=~ wT wrm aa 


A conducting connection to a chassis or frame. 


=> s 


Common connections. All like-designated points are connected. When accompanied by a 
letter, indicates the type common (i.e., A = Analog, D = Digital, F = Floating). 
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Figure 7-13. Time Base Circuit Board — Option 001 
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Figure 7-14. Time Base Schematic 
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Table 7-9. Schematic Diagram Symbols (Sheet 1 of 2) 


SCHEMATIC DIAGRAM NOTES 
Resistance in ohms, capacitance in microfarads, inductance in millihenries unless otherwise 
noted. 


Asterisk denotes a factory-selected value. Value shown is typical. Part might be omitted. 


Indicates a NOTE on the schematic diagram. 


Tool-aided adjustment. O Manual control. 


Encloses a front-panel or circuit assembly silkscreened designator. 
Encloses a rear-panel silkscreened designator. 


Circuit assembly borderline. 


Other assembly borderline. Also used to indicate mechanical interconnection (ganging) 
and RF shielding. 


Heavy line with arrows indicates path and direction of main signal. 

Heavy dashed line with arrows indicates path and direction of main feedback. 

Indicates cable run with seven lines. 

Wiper moves toward CW with clockwise rotation of control (as viewed from shaft or knob). 


Numbered Test point. Measurement Lettered Test point. No measurement 
aid (metal post, circuit pad, etc.) aid provided. 
provided. 


Encloses wire color code. Code used is the same as the resistor color code. First number 
identifies the base color, second number identifies the wider stripe, third number identifies 
the narrower stripe (e.g., (947) denotes white base, yellow wide stripe, violet narrow stripe). 


A direct conducting connection to the earth, or a conducting connection to a structure that 
has a similar function (e.g., the frame of an air, sea, or land vehicle). 


A conducting connection to a chassis or frame. 


Common connections. All like-designated points are connected. When accompanied by a 
letter, indicates the type common (i.e., A = Analog, D = Digital, F = Floating). 
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Table 7-9. Schematic Diagram Symbols (Sheet 2 of 2) 


SCHEMATIC DIAGRAM NOTES (Continued) 
Light Emitting Diode (LED). 


Photo-Transistor. 


Cable and circuit assembly connectors. 


Circuit assembly square-pin connectors. 


Operational Amplifier (integrated circuit). 


Voltage regulator (breakdown diode). 


Denotes Field Effect transistor (FET) with N-type base. 


Denotes FET with P-type base. 


Denotes Silicon Controlled Rectifier (SCR). 


Denotes spring-loaded switch. 


Indicates twisted pair. 


Identifies service sheet for quick reference. 


Signal line identification. 


Combined service sheet and signal line identification. 
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APM MAAAMRARAAARAH ADAM HM HARARE R RR PR AH DB 
QS ST a A a fe cr er ee ee I wee ee 


Energize servos and check specifications as per 
Para, 5-38 thru 5-68. Refer to individual trouble- 
shooting chart if fails certain specification. 


YES 


Check servo motor drive voltage for maximum: 
Tolerance +1V 
7044B OY axis +10V, 


X axis 12V MES 


7045B OY axis +12V, X axis +14V 


Are voltages present? 


Switch “SERVO” to “STANDBY”: 
Measure the below voltage while varying zero control 
or input signal: 
7044B A2U4 Pin 6 for +14 Vdc 
A3U4 Pin 6 for +16 Vdc 
7045B A2U5 Pin 6 for +16 Vdc 
A3U5 Pin 6 for +14 Vde 
(Tolerance +1V) OKAY? 


YES 


NO 


Does servo motor move pen under any combination 


of zero control or input signal? 


Check fuses, line switch, and power supply voltages 
on defective axis. OKAY? 


NO 


Correct power supply problem. 


Replace servo motor. See paragraphs 5-29 through 


5-30, 


Disconnect wires from servo motor. Connect ohm- 
meter to motor terminals. Turn motor very slowly 
and note reading, 7044B motors and 7045B Y 
Motor 12 ohms (+2 ohms) and 7045B X motor 

4 ohms (+1 ohm). Reading should be made with 


Motor stopped. Motor OKAY? 


YES 


Can you move pen or recording arm both directions 
with servo control? 


Check power supply test points on Amplifier Circuit 
Boards. Are all voltages OKAY? 


Troubleshoot and repair power supply. 


You have isolated problems to power amplifier. 


Replace defective component. 


Is accuracy and linearity OKAY? (See Para. 5-47 
through 5-50 and Calibration and Linearity Trouble- 
shooting Chart if necessary.) 


Correct problem using calibration and linearity 
Troubleshooting Chart. 


Measure servo motor DC drive voltage for both 
directions: Tolerance +1V 

7044B YAxist10V  X Axis +12V 
7045B Y Axis+12V—-X Axis +14V 


NO 


Switch “SERVO” to “STANDBY”. 
Measure Maximum voltage at: 
7044B: A2U4 Pin 6 for +14 Vdc or 
A3U4 Pin 6 for +16 Vdc 
7045B: A2U5 Pin 6 for +16 Vdc or 
A3U5 Pin 6 for +14 Vde 
(Tolerance +1V) 


OKAY? 


Switch “SERVO" to “STANDBY”. 
Measure DC Voltage at: (use high impedance meter) 
7044B: A2U4 Pin 2 or 
A3U4 Pin 2 
7045B: A2U5 Pin 2 or 
A3U4 Pin 2 
Can you null voltage by adjusting zero control; 


Switch servo to STANDBY and manually move the 
arm or pen holder from one stop to the other while 
monitoring TP4. It should swing between approxi- 
mately 0.1V and 6.1V for the Y axis or 0.2V and 
8.8V for the X axis. 


Check slidewire and wiper. If okay, replace Slidewire 
Buffer Amplifier (U3 except for 7045B where it is 
U4). 


Replace 70448 U4, 7045B US, 


Replace servo motor. See Para. 5-29 thru 5-30. 


Is overshoot OKAY? (See Para. 5-60 through 5-62.) 


Correct problem using overshoot Troubleshooting 
Chart. 


Replace servo motor. See paragraphs 5-29 thru 5-30. 


YES Problem is in four-transistor power amplifier. Repair. 


YES 


Jumper input terminals and measure voltage at TP1 

YES and TP2 for null. Maximum allowable +10 mV. If YES 
out of tolerance, adjust input offset. See Paras. 5-89 
and 5-90. OKAY? 


Isolate and correct problem in preamplifier. 


Check all components connected to the summing 
junction electrical mode: 
7044B A2U4 Pin 2or 
A3U4 Pin 2 
7045B A2U5 Pin 2 or 
A2U4 Pin 2 
Replace defective component. 


YES 


Turn zero control through entire range and measure 
iper voltage: 
wi axis 26.0 Vde 
Xaxis +8.8 Vde 


OKAY? 


oblem to potentiometer, associated wiring, 


Isolate pr y voltages. Repair. 


or power suppl 
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Table 7-11. Servo System 
Troubleshooting Chart 
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Axis will calibrate to within +0.020 in. 


‘ YES ive attenuator 
Aenae ue of full scale on the Y axis or +0.030 in. Check to make sure vernier is in CAL XE Does Recorder calibrate OKAY on Roles aa ‘sane ce dente 
mua Say ae reset on the X axis. and recorder pen was zeroed correctly. 4 some ranges? switch resistor and chec 
iSee Para, ru E : 
YES | NO 
eer. Jere meena 
; YES | Check power supply voltages on defective | YES seacdeat Cromany Lect 
Recorder is within +0.1% linearity Go to next test. axis; especially +G.2V or +SV (Tolerance en recda 
specification. i {| +7%). OKAY? apa 
NO 


Is it linear throughout the entire travel 
at one or more edges of recording 
table? i.e. check Y axis with X axis 
at zero and full scale. 


YES YES 


Check Offset Adjustments (Para. 5-89). 
OKAY? 


Recording table or other mechanical 


Passes Mechanical Freedom Test. 
part is warped. Isolate and replace. 


Check fuses and repair power supply. 


NO 


YES 


Align top slider bearing (Para. 5-83f) 


Cleaning and lubricating slidewire age 
or correct binding. 


corrects problem. 


Supply voltages on defective axes are YES Passes Mechanical Freedom Test 


Adjust and/or repair if necessary. 
OKAY. (see Para. 5-14). j p y 


. i i 5 |: +7 . . 
Repair Power Supply. Correct binding. Replace wiper and slidewire. 
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Table 7-12. Calibration and Linearity 
Troubleshooting Chart 


Does Recorder calibrate OKAY on 
some ranges? 


Isolate and replace defective attenuator 
switch resistor and check linearity. 


A resistor is probably defective in the 
area of the calibration pot or slidewire 


Check power supply voltages on defective 
axis; especially +6.2V or +9V (Tolerance 
+7%). OKAY? 


Check preamplifier gain. 

Procedure: 

1. Servo “STANDBY”. 

2. Time Base “OFF”. 

3. Range 50 mV/in. 

4. Apply 0 mV from DC Standard to 

input. 

. Measure OFFSET voltage at TP2 

with DVM. 

6. Change DC Standard to 500 mV. 

7. Voltage at TP2 should increase to 
OFFSET voltage added to 600 mV. 
(Tolerance +1 mV.) Most DVM's 
are not accurate enough to measure 
slight errors here, so check accuracy 
of DVM before assuming you have a 
problem. 

8. To check the gain on various ranges, 
procedure is the same as above, but 
apply a similar voltage which would 
move the recorder pen 10 inches, 
i.e., range of 0.5 mV/in. Apply 5mV 
to input to get offset voltage added 
to 600 mV at TP2. You have a gain 
problem if you notice a difference 
of more than 2 mV at TP2 when 
readings for various ranges are 
compared. 


Perform Mechanical Freedom Test 
{see Para, 5-14). 


buffer. Isolate and replace. Check 
linearity. 


YES 


oa 


Monitor voltage at TP4. It should swing 
between approximately 0.2V and 6.0V 
(or 0.2 and 8.8 for X axis) as Y axis is 
moved throughout travel. To perform 
this test, switch servo to STANDBY and 
manually move the arm and/or pen holder 
from one stop to the other. OKAY? 


Check Offset Adjustments (Para. 5-89). 
OKAY? 


Check fuses and repair power supply. Passes Mechanical Freedom Test. 


NO 


Check and replace slidewire wiper or 
slidewire Buffer Amplifier (U3 except 
for 7045B Y axis where it is U4). 


Cleaning and lubricating slidewire 
corrects problem. 


Align top slider bearing (Para, 5-836) 
or correct binding, 


Adjust and/or repair if necessary. 


Replace wiper and slidewire. 


Isolate problem and repair preamplifier. 
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Table 7-13. Input Resistance 
Troubleshooting Chart 


— 


> 
io 


Check Input Resistance on both axes (see Paras. 


Test verifies that recorder ts 1 megohm specification. |--~=D4 
5-51, 5-52). 3 corder meets g ne 


Go te next test. 


reuse Ses 


NO 


YES YES Most probable failure is a protection diode. 


k calibrati 
Recheck calibration on each range she oo ee 


Check input offset adjustment. See Para. 5-89 
See Paras. 5-47 thru 5-50. OKAY? 


thru 5-90. OKAY? 


7045B: CR1, CR2, CR4, CR5 


Recalibrate. See Paras. 5-87 thru 5-88. If some ranges 


will not calibrate, isolate and replace defective attenua- ee or defective component in offset 


tor resistor. R6 thru RY. 


7-23/7-24 


Check slewing speed of both axes (see Paras. 5-53 
thru 5-56). 


Both X and Y axes are within tolerance. 
Minimum Acceptable: 

7044B: 20 in./sec 

7045B: 30 in./sec 


For 7045B only verify that response switches are in 
“FAST” position. 


VES 


YES 


Go to next test. 


Measure power supply voltages on defective axis; 
especially Y axis +15V and X axis +17V. Tolerance 
+1V. OKAY? 


Isolate and repair defective component in power 


supply. Recheck to specification. 


YES 


Section VII 


Table 7-14. Slewing Speed 


Replace servo motor. See Paras. 5-29 thru 


5-30. 


YES 


Measure maximum servo motor de drive voltage for 
both directions: Tolerance +1V. YES 
VY axis+10V X axis +12V 


Inspect for mechanical binds. Clean gear and 
7044B 


7045B 
OKAY? 


slider-rod. Relubricate. Paras. 5-12 thru 5-15. 
Recheck slewing speed. OKAY? 


Y axis+12V Xaxis+14V 


Most probable cause is defective component in the 

servo voltage limiting feedback network. 
7044B: CR3, CR4, VR4, VR5 and R38 
7045B: VR4, VR5, VR6, VR7 and R34 

Isolate and replace. 


NO 


Is servo motor drive voltage now correct? 


Is slewing speed now correct? 


Troubleshooting Chart 


7-25/7-26 


Section VII 


Table 7-15. Overshoot 
Check slewing speed of both axes (see Paras. 5-53 Table 7-15, Overshoot 


thru 5-56). 


Both X and Y axes are within tolerance. 
Minimum Acceptable: rf 
70448: 20 in./sec 7 Gore iner tras 
7045B: 30in./sec 


5-30. 


ss 


l 
| 
| 
| Replace servo motor. See Paras, 5-29 thru 
1 
| 
| 


a 


YES 


; Measure maximum servo motor dc drive voltage for 4 
For 7O45B only verity that ¢ auton YES Measure power supply voltages on defective axis; YES both directions: Tolerance +1V. YES Inspect for mechanical binds. Clean gear an 
Bey See een especially Y axis +15V and X axis +17V. Tolerance slider rod. Relubricate. Paras. 5-12 thru 5-15. 


Recheck slewing speed. OKAY? 


“FAST” position. 7044B Y axis+10V X axis +12V 


+1V. OKAY? 7045B Yaxist+12V Xaxis+14V 


OKAY? 


Most probable cause is defective component in the 
servo voltage limiting feedback network. 

7044B: CR3, CR4, VR4, VR5 and R38 
7045B: VR4, VR5, VR6, VR7 and R34 


Isolate and replace. 


Isolate and repair defective component in power NO 


supply. Recheck to specification. 


Is servo motor drive voltage now correct? Is slewing speed now correct? 


7-27 
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MANUAL CHANGES 


MANUAL TITLE: 7044B/7045B X-Y Recorder MANUAL PART NO. 07044-90006 
Operating & Service Manual 
MANUAL PRINTED: November 1980 CHANGE DATE: March 9, 1983 


This supplement contains important information for correcting manual errors and for adapting the manual to 
Instruments containing improvements made after the printing of the manual. To use this supplement: 


Make all ERRATA corrections. 
Make all appropriate ‘serial number related changes indicated in the tables below. 


A Indicates new item. 


SERIAL PREFIX MAKE CHANGE SERIAL PREFIX MAKE CHANGE SERIAL PREFIX MAKE CHANGE 


2S 


ERRATA 


Page 1-1, paragraph 1-5, first sentence. Change ‘‘contens”’ to “‘contents.”” 


Page 1-2, Table 1-1. Following ‘Type of Input’, change first sentence to read as follows: 
Floating 200 Vdc or peak ac maximum. 
In graph showing Typical Performance Limits, change 7045A and 7044A to 7045B, 7044B respectively. 


Page 3-1, paragraph 3-8. Replace last sentence with the following: 
Refer to Figure 3-3 for line fuse ratings. 


Page 3-5, Figure 3-4. Replace with attached Figure 3-4. Rear Connector. 
Page 5-1. Delete first two sentences of paragraph 5-7. 


Page 5-1, paragraph 5-9, change to read as follows: 


The area of operation should be as free as possible of air contamination (soot, smoke, fumes, etc.). Frequent cleaning 
of the recorders wil! be required if they are exposed to excessive air contamination. In areas of high humidity, graph 
paper may expand, effecting the accuracy of the grid lines. 


Page 5-3, Figure 5-2A. Change 7044A to 7044B. Figure 5-2B. Change 7045A to 7045B. 
Page 5-7, Figure 5-10. Replace with attached figure. 
Page 5-13, paragraph 5-61.f. Change 7044A and 7045A to 7044B, 7045B respectively. 


Page 5-14, paragraph 5-68. Replace steps c. through f. with the following: 
c. Place SERVO toggle switch to ON (servo motors will drive pen to null). 


d. Make connection between Pin 4 and Pin 20 (ground) of J1 (rear input connector) to mute servos. Servos should 
not respond to ZERO controls. 


e. Connect jumper between Pin 3 and Pin 20 (ground) of J1 (rear input connector). Place CHART toggle switch to 
HOLD. Place recording paper onto recording table. It should be easy to move paper in any direction. 


f, Remove jumper between Pin 3 and Pin 20. Chart paper should now be held firmly in place. 


Page 6-2, Item 31 to read: 
0403-0303 8 4 Foot-rubber 


4, 
7044B/7045B Manual Change 
Page 2 
Page 6-4, Table 6-1 (Sheet 2). Add the following: ® 
23 (not shown) 1251-3122 7 37 Contact-Connector 28480 1251-3122 
Page 6-7, Table 6-1 (Sheet 4). Change Item 69 to: 
0510-0005 8 2 Retainer C-Ring ' 28480 0510-0005 
Page 6-8, Table 6-2. Change part number of item 23 to: 07046-60910. 
Page 6-8, Table 6-2. Make the following changes: 
Add “(Cable attached)” to description of item 29. 
Add item 29A as follows: 
29A 3101-2269 6 1 Line Switch (Less Cable) 28480 3101-2269 
Page 6-10, Table 6-3, Attenuator Assembly. Change R13 to read R12. 
Page 6-13, Table 6-5, Item 29 to read: 0403-0303. 
Page 6-14, Table 6-5 (Sheet 2). Add the following: 
23 (not shown) 1251-3122 7 37 Contact-Connector 28480 1251-3122 
Page 6-16, Table 6-5 (Sheet 3). Change items 45 and 55 to read: 
45 07040-60370 1 1 Pulley Assembly, Y-Axis 28480 07040-60370 
55 07045-00905 1 Rear Hood Assembly 28480 07045-00905 
(English) @ 
07045-00906 Rear Hood Assembly 28480 07045-00906 
(Metric) 
Page 6-17, Table 6-5 (Sheet 4). Change items 69 and 103: 
69 0510-0005 8 2 Retainer C-Ring 28480 0510-0005 
103 1853-0252 4 1 Transistor ; 28480 1853-0252 


Page 6-18, Table 6-6. Make the following changes: 
Add ‘(Cable attached)” to description of item 29. 
Add item 29A as follows: 
29A 3101-2269 6 1 Line Switch (Less Cable) 28480 3101-2269 


Page 6-20, Table 6-7, Attenuator Assembly. Change R13 to read R12 and change part number to 2100-3978. 


7044B/7045B Manual Change 
Page 3 
@ Page 7-3, Figure 7-2. At pin 93, change the text to read: 


PEN LIFT CONTROL 
TO TTL PCA 


Change IC U1 as indicated below. 


PEN LIFT CONTROL 
TO TTL BD 


Page 7-4, Table 7-2. Change item A2Q1 to: 
A2Q1 1855-0376 7 1 Transistor-JFET Dual-Chan D-Mode SI 28480 1855-0376 


Page 7-5, Figure 7-4. Change portions of schematic as follows: 


HI 


LOW 


© Fl #241 


v 


900K 


®MAY BE OMITTED 


7044B/7045B Manual Change 
Page 4 


Page 7-6, Table 7-3. Change item A3Q1 to: 
A3Q1 1855-0376 7 1 Transistor-JFET Dual-Chan D-Mode SI 28480 1855-0376 


APage 7-7, Table 7-3, item A3R22. Change description for P/N 0698-7322 from (ENGLISH) to (METRIC) 
for P/N 0698-5556 from (METRIC) to (ENGLISH). 


Page 7-7, Figure 7-6. Change portions of schematic as follows: 


900K 
GND 
ZERO 
Rig |CONTROL 
10K 
— — 90 —- 92 — 91 —— 
] } ] *MAY BE OMITTED 
+9V -9V 


HI 


°MAY BE OMITTED & 
Delete L1 and L2 at base of Q10 and Q11 respectively. 
A Page 7-9, Table 7-4. Change item A2R33 to: A2R33 2100-2497 


7044B/7045B Manual Change 
Page 5 


Page 7-11, Figure 7-10. Change portions of schematic as follows: 


I 

| 

5 

ZERO r 

: 
(e) 


10K 
Oo 
94>———_0X 
4 a = oe 8 
90 92 91 fe lce 
pegey 
co ! 
+7 2.2/20V 4 
+9V -9V R42 
5.1 
Oo 
1 
o 
o>~> 
| 
I 
(a) 
2 
Oo 
6 
I 


*MAY BE OMITTED 


Page 7-13, Table 7-7. Change A4S1 through A4S5 to A4K1 through A4K5 respectively. 


Page 7-15, Figure 7-14. Change portion of schematic as follows: 


Change Note <)> to read: 
<) VR3 is 4.22V on 7045 


Model 7044B/7045B 
Page 6 


X-AXIS INPUT 


TIME BASE 
(OPTION 001) 
a 


O 
RESET 


SWEEP INDICATION 
(OPTION 001) 


PEN LIFT 
WITH MOMENTARY SERVO MUTE 


TO REMOTE 
PEN LIFT 


SWITCH > 
BANANA wack pp 


CONNECTIONS 


CHASSIS GROUND 


LOW 


Y-AXIS INPUT 
HI 


TIME BASE 
(OPTION 001) 


PEN LIFT 
WITH MOMENTARY SERVO MUTE 


Y RESPONSE (7045B ONLY TTL) 
X RESPONSE (7045B ONLY TTL) 
SERVO (TTL) 
CHART (TTL) 


EVENT MARKER (OPT. 002) 


Figure 3-4. Rear Connector. 


Section II] 


7044B/7045B Manual Change 
Page 7 


2 TURNS 
CLOCKWISE 


Figure 5-10. X and Y-Axis Restringing, 7044B Model 


7044B/7045B Manual Change 
Page 8 


CHANGE 1 


This change introduces new X and Y attenuator assemblies which are directly interchangeable with existing attenuator 
assemblies. 


For component level replacement note that the new Vernier potentiometer (R12) cannot be installed on the older atten- 
uator assembly; however, the old potentiometer can be installed on the new assembly. 
Page 6-10, Table 6-3 and Page 6-20, Table 6-7. X and Y Attenuator Assembly Part Number 07046-60910: 

Add to P/N 2100-3917 (R12): 

“For recorders having a serial prefix 2128 and lower.” 


Add new attenuator assembly Vernier potentiometer: 
2100-3978 R12 R:VAR 5k ohms 10T 
“For recorders having a serial prefix 2129 and above.” 


